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The Publishers present this Series of Text-Books to American Teach- 
trs, fully believing that they contain many new and valuable features that 
will especially commend them to the practical wants of the age. 

The plan for the Series, and for each book embraced in it, was fully 
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the books that is not found in any other Series of Arithmetics 
published. 
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Business men generally agree in the statement that, after leaving schoo}« 
they were obliged to learn, and in many cases to devise for themselves, 
methods of computation adapted to their use in business. The universality 
of this experience led the Author of this Series of Arithmetics to a careful 
and protracted investigation into the philosophy of the development of 
the mathematical powers of the mind, and to a critical examination into 
the present methods of teaching Arithmetic. From these investigation? 
he has become convinced that, in order to make practical arithmeHdans^ 
0- radical change in the plan of text-books upon the subject is necessary. 

The acknowledged requisites of a good method of instruction are these i 

Ist, It must be adapted to the nature of both subject and learner ; 

2d, It must be an uninterrupted progress from the easy to the difficult; 

Sd, It must use &cts known to the learner, in imparting to him a knowl- 
edge of the unknown subject ; 

^th. It must regard the natural order of development of the subject, and 
present it in that order; 

5th, It must arrange the substance of the facts presented under each 
general division, into brief summaries, recapitulations, or general principles ; 

6th, It must thoroughly reach the understanding of the learner. 

This book fully recognizes these requisites, in every Chapter, Section, 
ond Case. The attention of teachers and parents is particularly invited to 
the following distinctive features of the work : 

Order of Sabjects.— A philosophical arrangement of subjects has been 
carefully observed. . The four classes of numbers. Integers, Decimals, Com- 
pound Numbers, and Fractions, are presented in the order here stated. 
But Factors and Multiples precede Fractions, as a knowledgeof the former 
subject is essential to a clear understanding of the latter. The Chapter 
on Converse Operations presents, in immediate connection, those operations 
in numbers which are the converse of each other. The succeeding Chapters 
present the subjects of Percentage, Ratio and Proportion, Evolution, Pro' 
gressions. Mensuration, and Miscellaneous Problems. 

Principles and Rnles*— Each new process or method of computation 
is introduced inductively, and the Principles which follow are evident 
sequents of the Inductions. The learner ]s required to make practical 
applications of these Principles in solving a number of Problems, thus 
giving him a thorough comprehension of the principles upon which the 
practical calculations of after life are based. Rules are then presented, 
which arc uniformly based upon the Principles previously cstablUliQjiV 



IV PREFACE. 

Illnstrations* — The pictures are designed to aid the pupil in acquir- 
ing a clear understanding of the subjects and principles which they illustrate, 
and also to cultivate a taste for the beautiful in art. The Italic Figures, 
which were cut expressly for this Series^ also add much to the beauty and 
attractiveness of the book. 

Problems* — ^Much labor has been bestowed upon the preparation of the 
Problems, to make them the vehicle of practical knowledge. Nearly every 
occupation, trade, profession, and art has its own peculiar business terms, 
and its peculiar articles of commercial exchange, with their appropriate 
market values. The use of these business terms, and transactions in these 
articles of exchange, make up the every-day matters of the business world. 
Thus, the merchant, the manufacturer, the grocer, the druggist, the phy- 
sician, the lawyer, the printer, the bookseller, etc., etc., has each his own 
statistics of business ; and from these have been prepared problems that 
convey to the pupil a great amount of knowledge of the principles, customs, 
and details of business. Such problems are all the more interesting from 
their practical utility, while they are none the less illustrative of the Prin- 
ciples of Numbers. The Problems are all prei)ared from materials collected 
for this book, and present statements and business terms in a correct 
business way. In this way the arithmetic of the school-room may be made 
to meet, in a considerable degree, the practical wants of after life. Abstract 
problems possess little interest for pupils, and hence few of them are found 
in this book : but the number of practical problems drawn from the every- 
day transactions of business, greatly exceeds that in any similar work. 

Useless Matter* — ^Reduction of State Currencies is nearly obsolete, 
Alligation Alternate is merely a curiosity of numbers, English Money is of 
little value to American youth, and many denominations in Compound 
Numbers often heard of in the school-room are unknown in business. 
Those who look for these matters in this book will look in vain. 

New and Distinctive Features will be found In the Notation, 
Multiplication, and Division of Integers and Decimals ; Compound Num- 
bers; Factors and Multiples ; Division of Fractions; Converse Operations ; 
Table of Legal Bates of Interest, from official sources; Classification of all 
computations in Percentage under Five General Cases ; Rules for Interest 
and Partial Payments ; Average of Accounts ; Proportion ; Evolution; Pro- 
gressions; Review and Miscellaneous Problems; and the deductions of 
Principles from Inductions, and the basing of Rules upon Principles. 

In the preparation of this work for American Schools, the Author has 
had constantly in mind the present condition and the future requirements 
of American youth. The work differs, both in general plan and details, 
from other works upon the same subject. It is confidently believed that 
the adoption and introduction into schools of the distinctive features of the 
book will effect a change in methods of teaching, that shall result \p 
making goodj practical Arithmeticians, 
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Vi MANUAL. 

80. Those teachers who prefer to nse the "borrowing 10^ method of sabtraction, 
will find an explanation of that method in the Elementary Arithmetic of this Series. 

32. An explanation of Left-hand Subtraction sometimes assists pupils in acquiring a 
clear understanding of the process commonly called " borrowing ten.*^ The following 
course will enable you to make the explanation : 

1st. Solye the problems in Case L, page 2S, commencing at the left hand to subtract 

2df'. Take a subtrahend whose right-hand figure only exceeds the correspcmding figure 
in the minuend (as 582 — 347), commence at the left to subtaract, calling the tens figure of 
the minuend 1 less, and adding the 1, as a ten, to the ones of the minuend. 

8(2. Proceed in a similar manner with problems in which other orders of units of th« 
subtrahend exceed the like orders in the minuend, as shown in the following: 

ExPLAKATioN.— Since 7 is more than 3, we have 4-^1=3. Since 2 is more soLunoir. 
than 0, we have 12 — 7=5. Since 4 is not more than 6, we have 10—2=8. S306/i 
Since 8 is more than 2, we have R— 4=1. And 12—8=4. 17248 

With practice, pupils will acquire great facility in left-hand subtraction. 85814 
84. The market grades or qualities of some kinds of goods are indicated by certain 
marks upon the cask or package. Thus, in sugars, we have A or " straight A,^ ^or 
" diamond A," ® or " circle A,"" B, and C ; etc v 

38. In explanations of solutions, use the true multiplicand for the multiplicand. 
52. A clear understanding of this Principle will aid the pupil in the induction to 
division of decimals. 

57* These problems should be solved by both long and short division. 

59, In long division, require pupils to memorize the catch.words, dMde, mvUiply, 
tubtractf hring dawn. And indelibly impress upon their memories this fact : 

For every figure of the dividend uaod after the fir$t quotient figure ia obtained, 
there must he a figure in the quotienL 

61. Referring to 98, Note 1, teach the pupil how to write a quotient containing • 
Auction ; as 14|}. 

69. Instruct pupils, when explaining solutions, to tell what is ^ven, and what Is re- 
quired. Thus, " In problem 4 are given a number and all its. parte but one* To find 
this part, Istibtract the sum of the given parts firom the number,^ 

In problem 9 explain the use of the ** or repeating marks. 

70. Problem 16. "As per annexed schedule ^^ is a (SO). 
common business reference to a bill or memorandum on JSounfy, $949 
the same paper. CaU the attention of pupUs to the signi- | 'Jf ' ® * tff l^t 
fication of the commercial terms found in the problems. -^g u ^ X7=i 221 

71. Problem 30. Cultivate neatness, order, and method _7 ** " 18= 126 
in blackboard work. Thus, the solution of this problem 36 mo. $1512 
might be placed upon the blackboard as here shown. $1512+36=$42 permo. 

Explain the meaning of Average^ and how it is found. 

72. The Areas in this Table are from standard authorities. A littie Ingenuity will 
enable yon to greatly increase tiie number of problems of the kind found on this page. 

75. The only place in which and is properly used in reading numbers, is in a mixed 
number, after the integer. Thus, 6.7, 5 and 7 tenths; 4^^, 4 and 9 sixteenths. 
78. PupHs should carefuUy compare Art 129» 180, with Art 25, 26, 27. 

80. Familiarize pupils with the reading of such numbers as 1400.010 ; 1000.410 ; .1400 

81. ) lostruct pupils to place the decimal point in the result, before adding 57 
83. J or subtracting the ones. Require them to subtract without writing 5.91 

decimal ciphers in the minuend over decimal figures in the subtrahend. 

94. Encourage pupils to solve problems in difierent ways. Thus, " In how man^ 
ways can this problem (23) be solved T " Which way do you prefer, and why f 



MANUAL. VU 

frr. Pirst lUJbrenee.—The coins are shown in the cnt, page 98^ in penpeeUve, and of 
course only the longest diameter is correct in measurement. 

Second R^erence,— Gold and silver coins are alloyed, to make them hard enough for 
zee as a circulating medium, without depreciating perceptihly in value hy wear. - 

IVdrd B^erence. — Pupils must make all their computations in decimals ; and express 
parts of a cent, in final results, in fractions, when they are halyes, fourths, or eighths. 

118. " Fixed Standards^' are weights and measures established by the Qeneral Got- 
emment, or recognized and sanctioned by custom. 

115. Abbreviations of denominations should always be written after tiie numbers, 
and be ifollowed by periods. The signs $ and £ are writt^i before the numbers. 

118. By English Statute Law, a heaped bushel is 18^ inches in diameter, 8 inches 
deep, and heaped in a true cone to the height of 6 inches. This cone, 18| inches in 
diameter and 6 inches high, is 1 peck. 
' 125. ) The denominations of square and cubic measures are used only in computa- 

126. ) tions, the measurements being taken in linear units. 

181. Each lot of a Government Section of land is divided into 2 JVr^fM. Hence, 
1 section (640 A.) =4 quarter-sections (160 A. each) =8 80>acre lots (or 80's)=i6 40*s. 
185. 1 solar year is 6 h. 48 min. 48 sec. longer than a common year. 

4 " years are 23 »» 15 »» 12 " " 4 »* years. 

100 »• »* " 24 da. 5 ♦• 20 •* " 100 " " 

400 " " *• 96 »* 21 ♦♦ 20 " ** 400 " •* 

Hence, if 07 days be added to every 400 years, the calendar will be only 2 h. 40 min. 
ahead of true time. These 97 days are distributed among 97 leap-years. (See 284.) 

187. Require pupils to point out, on all diagrams, the lines defined. 

188. A geographic mile=^ of 63.16 Eng. mL=1.15T^ mL=l mL 48.85 rd. 

142. The commonly recogpnized units of the other Tables are, for. Canada Money, 
Dollar; Sterling Money, Pound; Wood Measure, Cord; Surveyors' Linear Measure, 
Foot and Chain ; Surveyors* Square Measure, Square Chain and Acre ; Time, Day and 
Tear ; Circles, Degree, Right Angle, and Circumference. 

144. As none of the tables or denominations of the Metric System have come into 
actual use, a presentation of theTables is all that the present state of tiie sntsject demands. 

150. ) Problems like 17 are easily solved by left-hand subtraction. 

152. ' Commencingat the left, we have 17 ml.— 14 mi. 
=8 mi. 3 rd. (4 rd.— 1 rd.)-^ rd.=3 rd. 5iyd.+2yd. ^J*"*'^**^ ? J^^-^ 
-7iyd.,and7^yd.^4yd.=3iyd.=8yd.lft.6in. 1ft. -** ^ * ^ 



6in.+lft=2ft6in.,and2ft6in.-2ft.=0ft.6in. 3 mi, 3 rd, 3 yd. O /t 6 in. 

167, If the multiplier or divisor is less than 1, iho first two principles vriU be re* 
versed. 

178, The following method of finding the least common multiple is preilerred by 
many. Take, for example, Problem 13, page 178. 

"We first arrange the numbers from least to great- a>, xi^,*!!^, ^^ 35 , 45 ^ 60, 72 5 



est, and cancel or drop such as are factors of any 7, 9, J^, 72 



of the bthersL We next divide through by any prime 7, 3, 4, 24 

number that is a foctor of any two, or by any number 7, J, 4, 8 



3^ 
3^ 

4 



that is a factor of all the given numbers ; and divide — ^ ^ "j ^ 

these results and the undivided numbers in the same ijfy^ig'^g'^3'^3'^4^2520 

manner ; and so on, until the final quotients are prime to 

one another. The divisors and final quotients are the factors of the least common multiple. 
188. Show wherein these General Principles are similar to the General Principles of 

Division, Art. 278. 
187. The fractional unit ^s 6 times as great as the fhtctional unit ^ That Is, 
The Um the denominator of a fraction^ the greater ia iteJractUnuA wniU 



VIU MANUAL. 

193 Mixed nnmben are readily snbtracted by lefl-hand subtraction. 7\=Tjk 
For example, take Ex. 8, page 193. Since || la more than ^, ve have 31=3 i^ 
6-3=3, and •U*-H?=U- 3gj 

206. ^ive several original problems like Problems 9, 10. Require pupils to write out 
a full explanation of a solution, and therefrom deduce the Jhrinciple stated in this Note. 

211. Decimal figures which continually repeat, are called a Repetend. Its ralue is 
expressed by a fraction with the repeating figures for the numerator, and as many 9's 
for a denominator. Thus, |=.6«6....=|=|; f =.428571.... =|H||i=f. 

221. C. is the abbreviation for the Latin Oentumt signifying one hundred; and M. 
for the Frwch MiUe, signifying one thousand. 

223. A logical explanation of any solution requiring more than one process or com- 
putation, or of the reasons upon which any principle or process is based, is an Analysis. 
This section applies particularly to the solution of problems which involve more thaa 
one process or computation. 

224. Pupils should face south, and hold their books erect before them, while study- 
ing or explaining this astronomical cut. 

252. The tax on any sum from $1 to $10,000 can be taken from a Table that gives 
only the tax on $1, $2, $3.. to.... $10 inclusive, if the table is carried to six decimal 
places. Thus, if the tax on |1 is $.023145, on $10 it is $.28145; on $100, $2.3145; on 
$1,000, $23,145; on $10,000, $231.45; and so of $2, $20, $200, $2,000, etc. 

262. In New Hampshire and Connecticut teachers should require pupils to solve 
the problems on page 262, both by the U. S. Court Eule and the Rule for their own 
State. In the books used in Yermont will be found, in an appendix of 12 pages, the Ver- 
mont law for annual interest, with explanations and applications. 

291. Explain that the third term is divided by the first, to find the value of a unit : 
and the result is multiplied by the second term, to find the value of the number of 
units; the same as in Analysis, Art, 370- Also, require pupils to solve the problems 
by analysis, after solving them by proportion. 

293. Pupils will learn to state problems very rapidly, if they are taught to first write 
the terms in two lines, as they occur, writing the second set of conditions under cor- 
responding terms of the first For example, in Problem 6, page 294, the pupil writes 

10 h. 1365 bar. 13 da. tt v *u i * *v i *- 

16 h. f ** sa ** ^ ^° ^^^ arrange the couplets. 

(P. 292, prob. 24). (P. 292, prob. 24). 

Jgjt 2 9 lift 



In solving problems, some . 

teachers write the work in one *^ ^-p /-p 
of the forms here shown, in ~~^ 

preference to the forms g^ven 
on pages 290, 293. 
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300« other roots are indicated by placing over the radical sign the figure denotlnf* 
the required root; as ^/y -y/, %J^ etc 

310. Since 2« x 2» = 2*, the V of a number = V of V» And since 2« X 2* ): 2* = 
(2«)» =2«, and 2» X a» = (2»)> = 2«, the V of a number = V of V of V> or V of V» 
•r V' of V* 
313. ) In Progressions, if any three of the five things are given, the other two may 
317. J he found. The rules here given cover the ordfaiary applications of the subject 
321. Have a figure drawn to illustrate each definition and problem in this Chapter. 
325. \ These Principles (V., p. 326, IIL, p. 82D may be made Dlain to the pupU by 
827«) practical applications. 
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1. A Unit is a sjngle thing, or one, of any bind. 

2. A dumber ia a imit, or a collection of amte. 

Note. — Any DnmbeT is either concrete or abstract. 

3> A Concrete JVumber is a number applied to some 
object ; f)&, four men, ten apples, fifty days. 

44 An Abstract J^umber is a number not applied to 
any object ; as, four, ten, fifty. 

5. Ac Tnteger is a number the units of vhich ore 
whole or undiTided. 

Note. — Integers arc nlso called IF^o2e Stanixn. 

6. Unity is the abstract unit 1. 

7. Arithmetic ia the ecienoe of numbers, and the art of 

computation, <See Manual, pago 5.) 

8. A Solution is a process of computation used to ob- 
tain a required result. 

9> A ^*roblem is a question requiring a solution. 

lOi kxi. ^Explanation is a statement of the reasons for 
the manner of solving a problem. 

II. A ^Principle is a general truth upon -which a proc- 
ess of computation is founded. 

ISt An Example ia a problem used to illustrate a prin- 
ciple, or to explain a method of computation. 

13. An Analysis is a statement of the different eteps in 
a solution. 

14. A IRule ia a brief direction for performing any com- 
putation. 

NoTB.^Tiese general definitions apply to oil c\aaaoa otmxBiiCTa. 



10 INTBGBRS. 

SECTION II. 

J\rO TjLTIOJSr AJSTD JSriTMB^ATIOJSr. 

15« JVblation in axithmetic is the art of expressing 
numbers by ten characters, called figures. 
These figures are 

012SJi.66789 

called natight, one^ two, three, four, five, eia, seven, eight, nine. 

The figure 0, also called Cipher, denotes nothing, or the 
absence of number ; and the other figures represent the 
first nine integers, and are sometimes called Digits. 

16. Mimeration is the art of reading numbers ex- 
pressed by figures. (See Manual, page 5.) 

To express numbers greater than 9, two or more of the 
ten fignres must be combined. 

17. In writing numbers, every ten one^ taken together 
are called a lea. 

Ten is written 

2 tens are called iweni/y^ 

6 tens " fifty, 

8 tens " eighty, 

9 tens " ninety, 

"When two figures are written together to express a num- 
ber, the left-hand figure expresses tens, and the right-hand 
figure ones. Thus, 

Sixteen consists of 1 ten and 6 ones, written 16 
Thirty-five " 3 tens " 5 ones, " S5 

Seventy-two " 7 tens " 2 ones, " 72 

Ninety ** 9 tens " ones, " 90 

18* Every 10 tens taken together are called a hundred. 

One hundred is written 100 

Two hundred " 200 

Seven hundred " 700 





10 


written 


20 


u 


50 


a 


80 


a 


90 



NOTATION AND NUMBBATION. 11 

"When three figures are written together to express a 
number, the left-hand figure expresses hundreds, and the 
other two figures express tens and ones. Thus, 

Four hundred twenty-seven consists of 4 hundreds 
2 tens and 7 ones, and is written ^27 

2 hundreds 5 tens and 6 ones, or two hundred fifty- 
six, is written ^56 

7 hundreds 1 ten and 8 ones, or seven hundred 
eighteen, is written 718 

6 hundreds 3 tens and 9 ones, or five hundred thirty- 
nine, is written 6S9 

4 hundreds 6 tens and ones, or four hundred sixty, 
is written j^eo 

1 hundred tens and 5 ones, or one hundred five, 
is written 105 

EXEItCISES. 

1. Write in words, 10, 30, 70, 23, 99, 16, 11, 12. 

2. Write in words, 100, 400, 700, 350, 280, 190. 

3. Write in words, 596, 281, 694, 375, 333, 899. 

4. Write 108, 904, 301, 707, 510, 811, 600, 150. 
Express by figures the following numbers : 

6. Fifty, ninety, forty-one, sixty-six. 

6. Fourteen, one hundred, four hundred, six hundred. 

7. Two hundred sixty, five hundred ninety. 

8. Seven hundred ten, three hundred twenty-six. 

9. Five hundred eighty-one, six hundred fifteen, 

10. Two hundred four, five hundred three. 

11. Seven hundred six, eight hundred one. 

12. Six hundred fifty, seven hundred twelve. 

13. Five hundred sixty-three, two hundred ninety. 

14. One hundred nineteen, nine hundred ninety-nine. 

19. In writing numbers, every 10 hundreds taken to- 
gether are called a thcmsand, every 10 thousands taken 
together are called a ten-thousand, and every 10 ten- 
thousands axe called a hundred-thousand. 

When a figure stands at the left of hundreds in a num- 
ber, it express thousands ; when at the left oi t\iQkVvs»scL^^N^» 
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expresses ten-thousands ; and when at the left of ten- 
thousands, it expresses hundred-thousands. 

One thousand is written 

Five thousand 

Nine thousand 

Ten thousand 

2 ten-thousands, or twenty thousand, 

Sixty thousand 

One hundred thousand 

Three hundred thousand 

Eight hundred thousand 

20. Every three figures in any number, 
counting from the right, are called a Penod. 
Periods of figures are separated from each 
other by commas. 

The first, or right-hand period, consists 
of ones, tens, and hundreds ; and the second 
period of ones, tens, and hundreds of thousands. 

Nine thousand one hundred is written 

Six thousand two hundred fifty 
Two thousand seven hundred forty-two 
Ten thousand four hundi-ed 
Fifty-six thousand six hundred seventy 
Nineteen thousand one hundred thirty-six 
Forty thousand seven hundred nine 
Eighty-two thousand six 
Three hundred seventy-six thousand 
Five hundred ten thousand 
Six hundred thousand five hundred 
Three hundred fifty-two thousand seven 
hundred eighty-two 

EXBnCISJBS, 

15. Read 5,000; 4,200; 1,860; 6,384; 3,569; 8,113. 

16. Read 9,011; 5,608; 3,008; 1,040; 4,076. 

17. Read 30,000 ; 57,000 ; 42,300 ; 65,850 ; 83,294. 

18. Read 15,203; 47,056; 50,912; 90,052; 89,005. 

19. Read 80,006; 25,030; 60,209; 40,475; 80,800; 55,76S. 
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Write the following numbers : 

20. Two thousand ; seven thousand five hundred. 

21. Four thousand one hundred sixty. 

22. Nine thousand six hundred fifty-three. 

23. Three thousand eight hundred eleven. 

24. Seven thousand forty-one. 

35. One thousand one ; two thousand fifty. 

36. Five thousand four hundred nine. 

27. Sixteen thousand five hundred. 

28. Eighty-one thousand two hundred seventy. 

29. Eleven thousand nine hundred eighty-five. 

30. Read 275,000 ; 100,000 ; 860,000 ; 493,600 ; 815,350. 
Write the following numbers : 

81. Two hundred thousand. 

32. Six hundred fifty thousand eight hundred. 

83. One hundred nine thousand seven hundred twenty-six. 

34. One hundred five thousand eighty. See Manual. 

21* The third period of figures con- ^ ,• i 4 
sists of ones, tens, and hundreds of mill- » •" « ' 

^^' 45^,2 8,16 3 

In any full period the right-hand | : : « : : 5 : : 

figure is ones, the middle figure tens, | a* i | a i | s | 

and the left-hand figure hundreds. 

Thus, in any number consisting of three full periods, there 

are ones, ones of thousands, and ones of millions ; tens, 

tens of thousands, and tens of millions ; and hundreds^ 

hundreds of thousands, and hundreds of millions. 

One million two hundred thirty-one thou- 
sand three hundred sixty-four is written 1,231,S6J^ 
Twenty-five million " 25,000,000 
Nine hundred million " 900, 000, 000 
Four hundred six million " Jfi6,000,000 

EXERCISES. 

35. Read 4,000,000; 80,000,000; 73,000,000; 9,721,312. 

36.. Read 18,271,100 ; 300,000,000 ; 253,729,594 ; 604,000,000. 

Write the following numbers : 
87. Nine million ; fourteen million. 
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88. Four hundred fifty-two million. 

39. Nine hundred one million. 

40. Three hundred million two hundred sixty-five thousand. 

41. Five hundred nine million six hundred twelve thousand nine 
hundred eighty-five. 

22* The first period is called the period of ones or units, 
the second the period of thousands, and the third the 
period of millions. 

The fourth period is that of billions, the fifth that of 
trillions, and the sixth that of quadrillions. 

cS is Si Bg —g p 

•g^ 'g'^ "g-S "g-S ^sa ^! 

49 3,36 7,60 8,210,06 4,119 

c'* £•• c'« £•• £•• £•• 

'Saa "Sa* 'S<f« "Sa" 'S«<> "ia^ 

ins sis i^s aS* sSs iSs 

EXERCISES. 

43. Read 4,359,006,110 ; 19,000,000,000; 40,060,139,194. 

43. Read 5,236,481,279 ; 10,500,600,000 ; 92,675,244,000. 

44. Read 3,000,000,000,000,000 ; 396,728,136,294. 

45. Read 17,252,005,030 ; 18,000,039; 410,000,060,000. 
Write the following numbers : 

46. Five billion two hundred million twenty-two thousand eight. 

47. Forty-five billion one hundred fifteen million one hundred 
sixty-four thousand eighty-nine. 

48. Fifty-two trillion. 

49. One hundred nine quadrillion. 

50. Nine billion three hundred six thousand. 

51. Four hundred seventy-eight quadrillion two hundred thirty- 
four trillion eight billion five hundred sixteen million seven hun- 
dred thousand five hundred eight. 

52. Six bundred nineteen million thirty. 



iT C k 



23* The ones, tens, hundreds, thou- % % i i ^ i 

sands, etc., of any number are called "^ "2 "s "h f f 
units of different orders; ones being 

simple units, or units of the first order: 59 3, 29 8, 756 
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tens, units of the second order ; hundreds, units of the third 
order, and so on. 

21 • Every figure has an absolute or simple value, and a 
local value. Its simple vcdiie is the number of ones it ex- 
presses when taken alone. Its local valv£ is the order of 
units it expresses in a number. Thus, 8 when taken alone 
expresses 8 things, 8 ones, or 8 simple units ; but when 
taken with other figures it expresses different units, accord- 
ing to its place. In 80, it expresses 8 tens ; in 800, 8 hun- 
dreds ; in 8,000, 8 thousands, and so on. (See Manual, page 6.) 

2S« A unit of any order is ten times as great in value as 
a unit of the next lower order. Thus, a ten is 10 times a 
one ; a hundred 10 times a ten ; a thousand 10 times a 
hundred, and so on, as shown in the foUowing 

KOTATION Aia> KUMEBATION TABLE. 

10 ones are 1 ten, 

10 tens " 1 hundred, 

10 hundreds '^ 1 thousand, 

10 thousands " 1 ten-thousand, 

10 ten-thousands " 1 hundred-thousand, 

10 hundred-thousands '* 1 million, 

and so on. 

1 ten is 10 ones, 

1 hundred " 10 tens, 

1 thousand " 10 hundreds, 

1 ten-thousand ^' 10 thousands, 

1 hundred-thousand " 10 ten-thousands, 

1 million " 10 hundred-thousands, 

and so on. 

26* l^rinciples of JVbtation. 

L The values of the different places in a number increase 
from right to left in a tenfold ratio, 

IL ITie place which any figure occupies in a number deter" 
mines the valu^ expressed by it in that number, 

HL The highest period of any number must dand at the left, 
a'nd the succeeding periods in their order. 
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rV. Every fuU period must consist of three figures, — hun- 
dredSy tens, and ones ; the place of any unit not named in the 
given number being filled by a cipher. 

V. The three places of any period not named in a number 
must befitted by three ciphers. 

27. T^rinciptes of J^umeration, 

L Every integer consisting of more than three figures should 
be separated into periods. 

IL Each period of an integer is read separately, as hundreds, 
tens, and ones; the name of the period being prommnced after 
the ones* 

HL In reading any number, the names of places and periods 
filled with ciphers are omitted, 

BXEMC18B8, 

63. Read 80; 290; 763; 409; 7,000; 2,009; 5,080. 

64. Read 9,393; 6,500; 50,000; 83,400; 14,008; 10,086. 

65. Read 512,694; 809,123; 559,026; 300,006; 110,090. 
Write the following numbers : 

56. Eighty ; three hundred ; nine hundred ten. 

57. Fifty-five ; seven hundred sixteen ; four hundred one. 

58. Eight thousand ; fifty thousand ; ninety-two thousand* 
69. Six hundred twelve thousand one hundred sixty-five. 

60. Fifteen thousand seventeen. 

61. Four hundred thousand fifty-six. 

62. Sixty million ; seven hundred million. 

63. One hundred eighty-two million three hundred fifty-five 
thousand four hundred eighty-eight. 

64. Two hundred nine million eighteen thousand nine hundred ten. 

65. Read 320,000,296 ; 200,165,000 ; 693,100,083 ; 601,080,276. 

66. Read 433,279,187,695 ; 309,400,060,009. 

67. Read 393,000,000,000,000,000 ; 117,371,545,903. 
Write the following numbers : 

68. Sixteen trillion three hundred ninety-six billion. 

69. Two hundred forty-seven billion fifty-six thousand*. 

70. Seventy-one trillion two hundred forty-one. 

71. Two hundred sixty- seven quintillion. 
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SECTION III. 

ADS>ITIOJ\r. 

28* 1. Marta had 3 peaches, and Qeorge gave her 4 more. 
How many peaches had she then ? 

2. Frank has 5 large rabbits and 6 small ones. How many 
rabbits has he ? 

3. How many apples are 6 apples, 4 apples, and 7 apples ? 

4. How many birds are 5 birds, 7 birds, 3 birds, and 6 birds ? 

5. Ella has 5 roses, Mary has 8, Olive has 4, Alice has 7, Louise 
has 9, and Flora has 6. How many roses have all the girls ? 

29. jiddttion is the process of uniting two or more 
numbers to form one number. 

30. The Amount or Sum is the result obtained by 
Addiition. 

31 • The !Parts are the numbers which are imited to 
form the sum. 

32t Tlie Stffn of Addition y made thus +, is called 
PZm8 ; and when written between numbers, it signifies that 
they are to be added. 

33* The Sign of Equality y made thus =, when writ- 
ten between numbers or sets of numbers, signifies that they 
are equal to each other. Thus, 4 + 5 = 9; 16 = 3 + 7 + 6. 

NoTB.^A number with the sign $ before it expresses dollars. 

6. What is the sum of 5 cents, 9 cents, and 8 cents ? 

7. Add 9, and 5, and 3, and 4, and 7. 

8. Add 6 books, 8 books, 5 books, 4 books, and 9 books. 

9. 12 days + 3 days + 7 days + 1 day = how many days ? 

10. What is the amount of 5 pens, 11 pens, 8 pens, and 2 pens? 

11. 15 pictures + 7 pictures + 8 pictures + 8 pictures + 9 pic- 
tures = how many pictures ? 

12. The parts are 12, 7, 4, 1, 5, and 8. What ia tba ^qsclX 
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ft(0 12 8 
"{O 

12 3 


4 5 


4 5 


6 7 8 9 


6 7 8 9 


6{5 
5 


123456789 

5 55 555555 

6 7 8 9 10 11 12 13 14 


IJO 1 2 3 
*U 111 

12 8 4 


4 5 
1 1 

5 6 


6 7 8 9 
1111 

7 8 910 


OJ6 
6 


123456789 
6666 6 6666 

7 8 9 10 11 12 13 14 15 


ojO 12 8 
^]2 2 2 2 

2 3 i 5 


4 5 
2 2 

6 7 


6 7 8 9 
2 2 2 2 

8 9 10 11 


7 


128456789 

777777777 

8 9 10 11 12 13 14 15 16 


QJO 12 3 
*»|3 3 3 3 

8 4 5 6 


4 5 
8 8 

7 8 


67 8 9 
3 3 8 3 

9 10 11 12 


8]^ 

8 


128456789 

88888888 8 

9 10 11 12 13 14 15 16 17 


AJO 12 8 

*|4 4 4 4 

4 5 6 7 


4 5 6 7 8 9 
4 4 4 4 4 4 

8 9 10 11 12 13 


QJO 123456 789 
^\9 9 9 9 9 99999 

9 10 11 12 13 14 15 16 17 18 



C^S£2 I. 
The sum of all the fig;area of any place not more than 9. 

35« We can add apples to apples, dollars to dollars,, pens 
to pens, or hours to hours ; but we can not add apples to 
dollars, nor pens to hours. For 4 apples + 9 dollars = 
neither 13 apples nor 13 dollars. 

Again, we can add ones to ones, tens to tens, or hun- 
dreds to hundreds ; but we can not add ones to hundreds, 
nor tens to thousands. For 4 tens + 9 thousands = 
neither 13 tens nor 13 thousands. 



36. Example. What is the sum of 4,216, 3,152, and 1,321 ? 

Explanation. — Since we must add ones to 
ones, tens to tens, hundreds to hundreds, etc., 
it is most convenient to write the parts with 
like orders of units in the same column. We 
then add each column separately, writing the oooq 
sum directly under the column added. The 
sum of the ones, 1 + 2 + 6, is 9 ; the sum of the tens. 
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2 + 5 + 1, is 8 ; the sum of the hundreds, 3 + 1 + 2, is 
6 ; and the sum of the thousands, 1 + 3 + 4, is 8. The 
result, 8,689, is the sum required. (See Manaai.) 
In this manner solve and explain the following 

PROBLEMS. 

Find the sum in each of the first five problems : 

(1) (2) (3) (4) (5) 

64 71 556 8,615 215,124 

35 26 J^ 2,371 588,642 

6. A man gave $22 for a coat, and $25 for an overcoat. How 
much did he pay for both ? $Jf7, 

7. A gentleman paid $125 for a horse, and $162 for a carriage. 
How much did both cost him ? $287, 

8. A farmer has 14 cows, 11 oxen, and 23 young cattle. How 
many head of cattle has he ? 48, 

9. One day a miller sold 321 barrels of flour, the next day 148 
barrels, and the third day 285 barrels. How much flour did he 
sell in the three days ? 699 barrels. 

10. What is the sum of $5,418, $51, and $430 ? 

11. Add 13,300 miles, 2,051 miles, 1,485 miles, and 2,012 miles. 

12. In the Congressional Library at Washington there are 50,700 
volumes, and in the library of the Smithsonian Institute 25,000 
volumes. How many volumes in both libraries ? 75,700. 

13. Three men together purchase a vessel, A paying $11,725, 
B, $10,050, and C, $8,120. What is the cost of the vessel ? 

$29,895. 

14. One day a produce dealer bought from three men 720 bush- 
els, 145 bushels, and 1,124 bushels of oats. How many oats did he 
buy? 1,989 Imhels. 

15. An army containing 41,430 men received two reinforcements, 
the first of 13,225 men, and the second of 24,234 men. How many 
men were then in the army ? 78,889, 

16. A dealer in real estate sold three city lots for $1,220 each, 
another lot for $2,125, and a farm for $12,210. For how much did 
they sell? $tK,^^t», 



20 INTEGERS. 

CA.SS: 11. 
The Bum of all the figures of any place more than 9. 

37i 6 + 8 + 3 = 16, and 16 == 1 ten and 6 ones. 

5 hundreds + 8 hundreds + 3 hundreds = 16 hundreds, 
and 16 hundreds = 1 thousand and 6 hundreds. 

7 tens + 9 tens + 8 tens = 24 tens, and 24 tens = 2 hun- 
dreds and 4 tens. Hence 

When ike sum of the units of any order exceeds 9, the tens 
of this sum are units of the next higher order. 

38. Ex. What is the sum of 3,475, 2,694, and 1,363 ? 

Explanation. — We write the parts as in 
Case L, draw two horizontal lines underneath, 
as shown in the First Solution, and then add. 
The sum of the ones, 3 + 4 + 5, is 12, or 2 
ones and 1 ten. We write the 2 ones below 
the lower line as the ones of the sum, and the 
1 ten in tens' place, between the two lines, to 7532 
be added with the column of the tens. The 
sum of the tens, 1 -f 6 -f 9 -f 7, is 23, or 3 tens and 2 
hundreds. We write the 3 tens as the tens of the sum, and 
the 2 hundreds in hundreds' place between the two lines. 
The sum of the hundreds, 2 + 3 + 6 + 4, is 15, or 5 hun- 
dreds and 1 thousand. We write the 5 hundreds as the 
hundreds of the sum, and the 1 thousand in thousands' 
place between the lines. The sum of the thousands, 1 + 1 
+ 2 + 3, is 7, and this we write as the thousands of the 
sum. The result, 7,532, is the sum required. 

Explanation. — In the Second Solution we 

write the parts as before, draw one horizontal b«oond solutioji. 

line underneath, and then add. The sum of 3 J/, 7 5 

the ones is 12, or 2 ones and 1 ten. We write iof]\ 

the 2 ones below the line for the ones of the 

sum, and add the 1 ten with the column of 7532 
tens. The sum of all the tens is 23, or 3 tens 
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3Jt.75 
2604. 
1363 


121 
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ani 2 hundreds. We write the 3 tens as the tens of the 
Btun, and add the 2 hundreds mth the column of hiin- 
dredB. The Butn of all the hnudreds is 15, or 6 hundreds 
and 1 thousand. We write the 6 hundreds as the hnndreds 
of the sum, and add the 1 thousand with the column of 
thousands. Ihe sum of all the thousands is 7, and this we 
write as the thousands of the sum. The result, 7,532, is the 
sum required. 




18. now many pounds < 
weigh ) 



17 Tl c nan b rs nn fh -ae packages 
i of eipre'ia fre rI t ahow th ir we ght 
in poundi What i3 the ne ^ht of the 
r a liP 1 packn ob tbat hav feen nn 
loaded t 971 pmtndt 

I the caak, bortel, and lialf-bairel 
1,133. 

19. "What ia the weight of all the marked boxes on the express 
wagon ? i, 110 pounds. 

SO. How much does all the marked freight on the wagon weigh t 
CI. What is the total weight of all the marked packa^a shown 
ia the picture ? S,S73 pounds. 

32. In the Old Testament are 89 Wjka, and in the New Testa, 
njcnt 27 books. How maoy books are in the Bible 1 66. 

23. A cabinet-maker paid %\%5 for black-walnut lumber, and |9ft 
for mahogany. IIow much did the lumber cosf^amt $.^15. 



22 INTEGERS. 

24. A merchant tailor bought three pieces of broadcloth, the 
first containing 27 yards, the second 45 yards, and the third 34 
yarda How many yards did ho buy ? 

25. One day a man traveled 241 miles by railroad, 57 by steam- 
Doat, and 14 by stage. How far did he travel ? S12 miles, 

26. Henry is 16 years old, his father is 29 years older than he, 
and his grandfather 32 years older than his father. How old is his 
grandfather ? 77 years, 

27. From the creation of the world to the Christian era were 
4.004 years. How many years from the creation to the end of the 
present year? 

28. A fruit dealer bought 56 barrels of russet apples, 74 barrels 
of pippins, 69 barrels of spitzenbergs, and 83 barrels of greenings. 
How many apples did he buy ? 282 "barrels, 

39. The facts deduced in Arts. 35 and 38 maybe stated as 

Principles of Addition. 

L Ordy abstract numbers or like concrete numbers can be 
added, 

n. Ordy like orders of units in different numbers can be 
added. 

m. When the mm of the units of any order exceeds 9, the 
tens of this sum are units of the next higher order. 

40. Upon these principles is based the 

!Ruie for ;A.ddition of Integers* 

L Add like orders of units, and vyriie the ones of the sum in 
the result. 

H. Add the tens of the sum of any order with the next higher 
order. 

m. Write the whole sum of the highest order of units given. 

Note. — Since the tens of the sum of any column must be added with the 
next left-hand column, it is in general more convenient to commence at 
llie right to add. 
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JPJtOB LEMS, 

29. A nursery-man sold during the year 3,729 apple-trees, 1,41^ 
pear trees, 974 peacli trees, 567 plum-trees, 918 cherry-trees, and 
1,584 ornamental trees. How many trees did he sell ? 9,187. 

30. One year a farmer raised 649 bushels of oats, 422 bushels of 
com, 178 bushels of wheat, and 96 bushels of barley. How much 
grain did he raise ? lfS^5 bushels. 

31. A merchant pays his book-keeper |1,250 a year, two clerks 
$825 each, and a boy |175. How much do their salaries amount 
to? $3,075. 

32. An Erie canal-boat has on board 273 barrels of flour for 
Utica, 385 barrels for Albany, and 465 barrels for New York. How 
much flour has she on board ? 1, 123 barrds. 

33. A grocer, in purchasing his first stock, paid $466 for sugars, 
$387 for syrups, $196 for teas, and $1,760 for other goods* What 
was the cost of his stock ? $2,809, 

34. At an auction a woman bid off one carpet for $24, another 
for $36, some oil-cloth for $7, and some window-shades and fixtures 
for $12. What was the amount of her bill ? $79. 

35. At the New York Cattle Market Ihe number of beeves on 
sale last Tuesday was as follows : number remaining over from 
Monday, 396 ; received by Erie Railroad, 1,516 ; by Hudson River 
Railroad, 1,044 ; by Harlem Railroad, 1,185 ; by Camden & Amboy 
Railroad, 296 ; by Hudson River boats, 210 ; by New Jersey Cen- 
tral Railroad, 329 ; and on foot, 311. How many beeves were on 
sale? 5,287. 

36. A man built a house, which cost, for brick and stone, $375 ; 
for lumber, $540 ; for other materials, $224 ; for excavation, $72 ; 
for mason work, $284 ; for carpenter work, $580 ; and for painting, 
glazing, and paper hanging, $225. How much did the house cost 
him? $2,300. 

37. At one time the rolling stock of the New York Central Rail- 
road was 211 locomotives, 196 first-class passenger cars, 41 second- 
class and emigrant cars, 61 baggage, mail, and express cars, 2,760 
freight cars, and 350 gravel cars. What was the whole number of 
cars? 3,01^, 
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88. I paid $325 for a lot, $1,426 for building a house npon it^ 
(589 for building a bam and carriage house, $74 for fences, and 
$48 for grading the lot. For how much must I sell the property 
to gain $338? $2,800. 

39. On Monday morning a merchant had $1,767 in the bank. 
That day he deposited $94; on Tuesday, $113; on Wednesday, 
$78 ; on Thursday, $141 ; on Friday, $52 ; and on Saturday, $279. 
How much had he on deposit at the end of the week ? $2,524. 

40. Find the sum of 15 million 9 thousand 17, 9 million 508, 
675 thousand 899, and 245 million 326 thousand 8. 

270 million 11 tJummnd ^32, 

41. In each of the two following sets of numbers, find the sum 
of all the numbers above e, 

21,365 42. From a to d. 2,194,756 

18,8903t 43. From I to e. 40,373,254^ 

54,363 44. Above/. 90,000,383 

27,54l2]t 45. From a to g. 6,275,851^^ 

53,027 46. From d to ^. 12,598 

34,1983t 47. From h to m, 6,005^^ 

44,254 ^ 48. Below n, 373,582 -^ 

87,679]^ 49. Below h. ^^^I^ 

73,250_. 50. From /tow. 1,694,583__. 

19,000 ! 51. From g to o, 657,679_! 

48,468^^ 52. Fromjtof/. 500,000,290_^ 

91,516_, 53. From « to ^. "^MIS^, 

00,009 54. From « to j. 1,547 

— m, — m. 

38,482 55. Above L 4,293,500_ 

19,564""^ 56. Below i. 400,000 ^ 



05,587__ 57. From/ to n. 44 

28,385_'^ 53. From Je to r. 68,974~^ 

78,126 ^ 59. From (i to;?. 18,987,457"^ 



60. What is the sum of the two answers of Problem 41 ? 

61. The sum of the two answers of Problem 42 ? 

62. The sum of the four answers of Problems 43 and 44 ? 

63. Add the answers of Problems 45, 46, 47, and 48. 

64. Add the answers of Problems 49, 50, 51. 

65. Add the answers of Problems 52, 53, 54. 

66. Add the answers of Problems 55, 56, 57, and 58. 
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67. What is the sum of the two answers of Problem 50 ? 

Be« MannaL 

68. How many rods of fence will it take to inclose a' field that is 
tJ8 rods long on each side, and 29 rods wide on each end ? IS4. 

69. I have a farm 176 rods long and 115 rods wide. A fence ex- 
tends around it ; 3 inside fences extend from end to end ; and 4 
other fences from side to side. How many rods of fence on the 
farm? 1,570. 

70. Thomas Jefferson was bom a.d. 1743, and lived to be 83 
years old. In what year did he die ? 

71. A schooner cleared from Chicago for Buffalo, having on 
board 14,397 bushels of wheat, 6,810 bushels of com, and 2,113 
bushels of oats. How much grain had she in her cargo ? 

72. A grocer bought three hogsheads of sugar, containing 1,467 
pounds, 1,324 pounds, and 1,296 pounds; also, two barrels con- 
taining 254 pounds and 237 pounds. How much sugar did he 
buy ? 4^678 pounds. 

73. A man bought a farm, paying $2,375 down. After making 
three other payments of |1,148, $1,096, and $1,260, the amount un- 
paid was $5,896. What was the cost of the farm ? 

74. How many days in the first six months of the year, January, 
March, and May each having 31 days, April and June each 80 
days, and February 28 days ? 

75. At the battle of Fort Donelson, the Union loss was 446 
killed, 1,735 wounded, and 150 taken prisoners. The Confederate 
loss was 237 killed, 1,007 wounded, and 13,300 taken prisoners. 
What was the whole number killed ? The whole number wounded? 
The whole number taken prisoners ? 

KiUed, 683 ; vminded, 2,7J,^ ; prisoners, 13,450. 

76. What was the total loss to each army ? 

Union, 2,331; Confederate, 14,544. 

77. The property in a certain school district is assessed as fol- 
lows: to A, $3,875; B, $1,050; C, $13,250; D,$600; E, $5,875;| 
F, $250 ; Glass Manufactory, $105,750 ; H, $3,000 ; I, $150;; 
J, $860 ; K, $14,180 ; L, $375 ; M, $53,000 ; National Bank, 
$151,500; O, $13,760; P, $670; Q, $19,960; Railroad Company, 
$89,500 ; S, $960 ; T, $350 ; U, $26,675 ; V, $17,625 ; and W, $275. 
What is the assessed valuation of the district ? $51ia , H^O . 
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SECTION IV. 

rNDUC?n02?a* -AJ^D X)Kir'INITION'S, 

41* 1. Myba bronglit 8 roses to school, and gave 5 of them to 
her teacher. How many had she left ? 

2. In a garden there are 11 fruit-trees; 4 of them are plum< 
trees, and the others cherry-trees. How many are cherry-trees ? 

3. If you buy 12 Brazil-nuts, and eat 8 of them, how many will 
you have left ? 

4. Ellen had 14 books upon two shelves, and 7 of them were on 
the lower shelf. How many were on the upper shelf? 

5. Robert is 13 years old, and Ejdward is 9. How much older is 
Robert than Edward ? 

6. One day a lawyer wrote 15 letters, writing 7 of them in the 
forenoon. How many did he write in the afternoon ? 

7. A laborer received $9 for his week's work, and spent $6. 
How much money had he left ? 

42* Subtraction is the process of taking one of two 
numbers from the other. 

43. The Remainder or 2)ifference is the result ob- 
tained by subtraction. 

44t The J^finuend is that one of two numbers from 
which the other is to be taken. 

45* The Subtrahend is that one of two numbers which 
is to be taken from the other. 

Note. — The subtrahend can never be a greater number than the minuend. 

46* The Sign of Subtraction^ made thus — , is 
called Minus; and when written between two numbers, it 
signifies that the number after it is to be subtracted from 
the number before it. Thus, 18 — 12 signifies that 12 is to 
be subtracted from 18. 

8. 15 men — 9 men = how many men ? 

9. 17 pencils — 7 pencils = how many pencils ? 
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10. From 14 hours subtract 5 hours. 

11. From 18 pounds subtract 9 pounds. Which number is the 
minuend ? Which is the subtrahend ? Which, the remainder ? 

12. The minuend is 16, and the subtrahend 5. What is the 
remainder ? 

18. What is the difference between 13 and 10 ? 

14. What is the remainder when 8 is subtracted from 17 ? 

47* SUBTBAGTIOK TABLE. 
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CJL&Bl I. 

No figure of the Subtrahend of greater value than the 
corresponding figure of the Minuend. 

48* We can subtract apples from apples, dollars from 
dollars, pens from pens, or hours from hours ; but we can 
not subtract apples from dollars, nor pens from hours. 
For 13 apples — 4 dollars = neither 9 apples nor 9 dollars. 

Again, we can subtract ones from ones, tens from tens, 
or hundreds from hundreds ; but we can not subtract ones 
from hundreds, nor tens from thousands. For 9 thousands 
— 4 tens = neither 5 tens nor 5 thousands. 
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19» Ex. From 5,267 subtract 2,215. soLunoir. 

Explanation. — Since we must subtract 526 7 mnueno, 
ones from ones, tens from tens, hundreds 22 15 Subtrahend. 
from hundreds, etc., it is most convenient 3052 Remainder, 
to write the figures of the subtrahend 
under the figures of like orders in the minuend. We 
then subtract each figure of the subtrahend from the figure 
above it in the minuend, writing the result directly below 
in the remainder. 6 ones from 7 ones leave 2 ones ; 1 ten 
from 6 tens leave 5 tens; 2 hundreds from 2 hundreds 
leave hundreds ; and 2 thousands from 5 thousands leave 
3 thousands. The result, 3,052, is the difference or remain- 
der required. 

In the same manner solve and explain the following 

PltOBI^EMS. 

(1) (3) (3) (4) (6) 

From 85 459 4978 13279 feet $2384 

Subtract 43 348 ^ft4 3148 feet. 1073 

6. From a chest of tea, which contained 76 pounds, a grocer sold 
48 pounds. How much tea remained in the chest ? S3 pounds. 

7. From a flock of 396 sheep a drover bought 194. How many 
sheep were left in the flock ? 202, 

8. A man bought a housis and lot for $2,375, paying $1,225 
down. How much did he then owe on the place ? $1,150. 

9. A contractor received $7,876 for building a railroad bridge^ 
and it cost him $5,450 to build it. How much was his profit ? 

10. In a city school there are 849 pupils, of whom 437 are girla 
How many are boys ? ^12. 

11. A and B together bought a steamboat for $78,385, and A 
furnished $45,385 of the purchase-money. How much did B fur« 
nish? $33,000, 

12. From 9 million 548 thousand 276, subtract 5 million 34 
thousand 153. Remainder, 4,514,123. 
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Any figure of the Subtrahend of greater value than the 
corresponding figure of the Minuend. 

50* If the minuend is 5, and the subtrahend is 2, the 
difference is 3. 

6 
2 



5 + 4 = 9 
2 + 4-6 


5 + 7 = 12 
2 + 7=9 


3 


3 



If 4 be added to both minuend and subtrahend, the dif* 
ference is 3, as before. Again, if 7 be added to both min- 
uend and subtrahend, the difference is still 3. Hence, 

Uie differeruce or remainder is not affected by adding the same 
number to both minuend and subtrahend. 

SI. Ex. 1. From 40,658, subtract 21,385. 

ExPLAHATioN. — ^Writing the numbers as in Case sonmoir. 
I., we commence at the right to subtract 5 ones 4^0658 
from 8 ones leave 3 ones, which we write as the ^ l^SS 
ones of the remainder. Since we can not subtract 19273 
8 (tens) from 5 (tens), and since the difference will 
not be affected by adding the same number to both minuend 
and subtrahend (50), we add 10 (tens) to the 5 of the minu- 
end, and 1 (hundred = 10 tens) to the 3 of the subtrahend. 
We then subtract 8 from 15, and 4 from 6, writing the 
results 7 (tens) and 2 (hundreds), as the tens and hundreds 
of the remainder. Since we can not subtract 1 (thousand) 
from (thousand), we add 10 (thousands) to the of the 
minuend, and 1 (ten-thousand = 10 thousands) to the 2 of 
the subtrahend. We then subtract 1 from 10, and 3 from 
4, and write the results, 9 (thousands) and 1 (ten-thousand), 
as the thousands and ten-thousands of the remainder. The 
result, 19,273, is the remainder required. 
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Ex. 2. From 923 subtract 48. 
Explanation. — Since we can not subtract 8 (ones) »oiir"OK. 
from 3 (ones), we add 10 (ones) to the 3 of the 923 
minuend, and 1 ten ( = 10 ones) to the 4 of the "^ 
subtrahend. Then 8 from 13 leaves 5. Since we ^'^^ 
can not subtract 5 tens (4 + 1) from 2 tens, we 
add 10 (tens) to the 2 of the minuend, and 1 (hundred = 
10 tens) to the subtrahend. Then, 5 from 12 leaves 7, and 
1 from 9 leaves 8. The result, 875, is the remainder re- 
quired. 

Ex.3. From 1,000 subtract 257. 

Explanation. — ^In solving this example, we first sonmoic. 
add 10 (ones) to the minuend, and 1 (ten) to the 1000 
subtrahend, and subtracting 7 from 10, we obtain ^^^ 
3 ones. We next add 10 (tens) to the minuend, 7^3 
and 1 (hundred) to the subtrahend, and subtract- 
ing 6 from 10, we obtain 4 tens. We then add 10 (hun- 
dreds) to the minuend, and 1 (thousand) to the subtrahend, 
and subtracting 3 from 10 and 1 from 1, we obtain 7 hun- 
dreds and thousands. The result, 743, is the remainder 

required. see Manual. 

In the same maimer solve and explain the following 

PBOBLEMS. 

(13) (14) (15) (16) 

From 93 416 1483 men 423150 miles 

Subtract 28 198 645 men. 145316 miles. 

17. A man having $725 on deposit, draws out $268. How much 
has he left in the bank ? $^57. 

18. A merchant sold a bill of goods for $173, and his profits 
were $37. How much did the goods cost him ? $136, 

19. A man's income is $1,675, and his expenses are $948. How 
much does he save ? $727. 

20. 1,378 tons — 985 tons = how many tons ? 393, 

21. 1,045 bushels — 66 bushels = how many bushels ? 979. 




23. How mnch more does the heaviest bale of cotton weigh than 
the large box near the ship ? S8S pounds. 

23. How mnch more do the 8 cotton balea weigh than the heav- 
iest marked package ? 

34. What ia the difference between the weight of the 3 barrels 
and the bale of cotton which the 3 men are handling ? 

25. Which weighs the moat, the bale on which one of the men if 
standing, or the 4 lightfist marked packages, and how mnch t 

26. All the marked boses arc to be shipped on board the Teasel 
Ipng at the wharf, and all the other marked freight has been 
landed ftom her. Will she take in more or less treight than she 
has discharged, and how much t 5^9 jxmnd* lett. 

37. A Boston provision dealer having 1,296 barrels of pork, ahipa 
748 battela to liverpooL How man; barrels has he then on hand ! 

28. Bi on election for Member of Congress, A received 12,031 
votes, and B, 10,033 votes. Which caDdidate was elected, and by 
what majorit; ? A, hy a majority of 1,999. 

89. A yoke of oxen, before being fettened, weighed 2,588 pounds, 
and after bong fattened, 8,174 pounds. How much had thej 
gained t 588 pound*. 

80. An ox weighed 1,326 pounds on foot, and 9B6 pounds when 
•laaghtered. What was the difierence between the live and 
dressed weights t 
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52* The facts deduced in Arts. 48, SO, may be stated as 

l^rinciples of Subtraction. 

I. Only abstract numbers or like concrete numbers can be 
subtracted the one from the other. 

n. Only like orders of units can be subtracted the one from 
(he other. 

m. The difference or remainder is not affected by adding 
the same number to both minuend and subtrahend. 

53* TTpon these principles is based the 

Hule for Subtraction of Integers. 

L Subtract units from units of like orders, writing each de- 
ference for the same order of units in the result. 

n. When any order of units in the subtrahend is greater in 
value than the corresponding grder in the minuend, add 10 
units of the same order to the minuend, and 1 unit of the next 
higher order to the subtrahend. 

Notes.— ^1. When no figure of the subtrahend exceeds in Talue the coiS 
responding figure of the minuend, we may commence at the right or at the 
left to subtract. 

. 2. When one or more figures of the subtrahend exceed in yiUue the cor- 
responding figures of the minuend, it is in general more convenient to 
pommence at the right to subtract. See Manual. 

(31) (32) (83) (84) 

From 8250 10000 25600 gallons 842651 reams ; 
Subtract 89 24 8008 gallons. 142652 reams. 

35. A man's property is valued at $75,000, of which $48,766 is 
in real estate. How much is his personal property worth I 

86. A grain buyer in Milwaukee receives an order for 12,500 
bushels of " No. 1 " wheat, and has only 7,645 bushels in store. 
How much must he purchase to fill the order ? 4,855 bushels. 

87. A religious society, after raising $17,675 by subscription, 
contracted for the erection of a church for $22,500. How much 
remains yet to be raised ? $4^825. 
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38. Christopher Columbus was bom A.D. 1487, discoyered Amer- 
ica A.D. 1492, and died a.d. 1506. How old was he when he dis- 
covered America ? How old when he died ? 55 years; 69 years. 

39. 26,957,229 bushels of salt were used in the* United States in 
1860, and of this amount 14,094,227 bushels were imported. How 
many bushels were of home manufacture ? 12,863,002. 

40. The distance from Albany to Buffalo is 297 miles, and from 
Albany to Rochester, 229 miles. How far is it from Rochester to 
Buffalo ? 68 miles. 

41. At a saw-mill 100,000 feet of pine lumber were sawed in one 
month, and 47,250 feet of it were sold. How much remained at the 
mill? 52,750 feet. 

42. One year the receipts of the Third Avenue Railroad of New 
York city were $564,839, and the expenses were $307,188. How 
much were the profits ? $257,651. 

Lake Superior has an elevation of 623 feet above tide; Lake 
Huron, of 591 feet; Lake Erie, of 565 feet; Lake Ontario, of 232 
feet ; . Great Salt Lake, of 4,200 feet ; and Lake Titicaca, of 12,785 

fBet;. 

43. How much higher is Lake Superior than Lake Erie ? 

44. How much higher is Lake Superior than Lake Huron ? 

45. Great Salt Lake is how much higher than Lake Ontario ? 

46. How much fall is there in Niagara River ! 

47. Lake Superior is how much higher than Lake Ontario ? 
. 48. How much higher is Lake Titicaca than Lake Erie ? 

49. How much higher is Lake Huron than Lake Ontario ? 

50. How much fall is there between Lake Huron and Lake Erie f 

51. Lake Titicaca is how much higher than Great Salt Lake ? 

52. From a farm of 417 acres, the owner sold 132 acres to one 
man, and 96 acres to another. How much land had he left ? 

53. A bank teller received a salary last year of $1,250. His per- 
sonal expenses were $753, and he bought a village lot for $213, and 
paid out $149 for improvements upon it. How much money had 
he at the end of the year ? $135. 

54. A drover having 319 head of cattle, sold 98 head to onv 
butcher and 127 head to another. How many cattle had he left I 

2* 
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55. An estate worth $35,474 is encumbered to tne amount of 
$17,625. How much is it worth above the incumbrance ? 

56. A farmer having 118 sheep, sold 57 of them, and afterward 
bought 83 more. How many had he then ? Z39. 

57. A man at his death left an estate worth $48,765. He owed 
$13,596, and bequeathed $12,750 to his widow, $5,875 to charitable 
institutions, and the balance to his only son. How much did his 
son receive ? $16,5J^ 

58. A regiment was mustered into the service with 976 men, and 
afterward received 274 recruits. During service its losses were 38 
killed in battle, 94 wounded, 54 taken prisoners, 69 discharged for 
sickness, 13 died from sickness, and 47 deserted. Of how many 
men did the regiment then consist ? 935, 

59. A lumber dealer sold a quantity of plank for $746, making a 
profit of $148. How much did the lumber cost him ? $598, 

60. A hardware merchant, who owes a grocer $113 on account, 
sells him a cook stove for $32, a parlor stove for $28, and some 
pipe for $7, and pays the balance in cash. How much money does 
the grocer receive ? 

61. A clergyman had his life insured for $3,500. At the time of 
his death $376 of his salary was unpaid ; he owned a house and lot 
worth $8,275, but upon it there was a mortgage for $1,390 ; and 
his other debts amounted to $294. How much did he leave his 
family? $5,^67, 

62. A block of stores, valued at $37,675, and goods worth 
$69,325, were destroyed by fire. The buildings were insured for 
$31,875, and the goods for $49,290. What was the loss on the 
buildings ? 

63. What was the loss on the goods f 

64. How much did the loss on the goods exceed the loss on the 
buildings? $Hj2S5. 

65. June 1, a grocer bought 1,754 pounds of ^ sugar, 1,249 
pounds 0, 2,154 pounds B, 1,864 pounds C, 2,752 pounds W. L, 
and 1,954 pounds N. O. August 1, he had on hand 967 pounds ^f 
856 pounds ®, 1,182 pounds B, 1,692 pounds 0, 2,158 pounds 
W. I., and 369 pounds N. O. How much sugar of each brand had 

be sold in the month I See Manual. 
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SECTION V. 

MirZ TITZICA TIOJV". 

5I« 1. James found 4 bens' nests in the bam, and in eacb nest 
were 6 eggs. How many eggs did be find ? 

3. If a cooper can make 7 barrels in a day, bow many barrels can 
be make in 5 days ? 

3. How many blades in 9 4-bladed knives ? 

4. A lady bougbt 7 spools of tbread, at 7 cents a spool. How 
mucb did it cost ber % 

5. If 9 pounds of flour will last a &mily one week, bow many 
pounds will last tbem 5 weeks \ 

6. How many dollars can a man earn in 6 days, if be earns $3 a 
day? 

55« MuUiplication is a short process of finding the 
sum of as many times one of two numbers as there are ones 
in the other. 

56« The ^*oduct is the result obtained by Multiplica- 
tion. 

67« The Factors are the numbers used to obtain the 
product 

58. The Multiplicand is that factor wbich is to be 
taken any certain number of times. 

59« The Multiplier is that factor which shows how 
many times the multiplicand is to be taken. 

60. Continued Multiplicatio7i is the process of find- 
ing the product of more than two factors. 

61* The Sign of MuttipHcation^msi^iA thus x, when 
placed between two numbers, signifies that they are to be 
multiplied together. It is read "times," or "multiplied 
by.'* Thus, 5 x 8 is read " 5 times 8," or " 5 multipHed 
by 8." 
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7. 4 X 6 slates are how many slates ? 

8. What is the product of 6 x 7 oranges ? 

9. What is the product of 7 x 9! 

10. The factors are 5 and 8. What is the product ? 

11. The multiplicand is 9, and the multiplier 8. What is th« 
product ? 

13. What is the product of 3 x 8 x 7 1 

18. 4 X 2 X 6 pen-holders = how many pen-holders ? 

62* MULTIPLICATION TABLE. 
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c^ss: I. 
The Multiplier One Figure. 

63. Ex. How many are 673 4- 673 + 673 + 673, or 4 
times 673? 

Explanation. — ^In the Solution by Addition we 
find the sum of 4 673's to be 2,692. But since 
8 ones + 3 ones + 3 ones 4- 3 ones = 4 times 
3 ones, and 7 tens + 7 tens + 7 tens + 7 tens 
= 4 times 7 tens, and 6 hundreds 4- 6 hundreds 
+ 6 hundreds + 6 hundreds = 4 times 6 htm- ^69^ 



SOLUTION 
BT AUDITION 

67 S 
673 
673 
6 73 
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dreds, we write the 673 but once, and write a 4 under its 
right-hand figure, to show how many times it is to be 
taken, as shown in the following Solution by Multipli- 
cation: 

In this Solution we multiply each snumow 

* "^ BY MULTIPLIOATIOir. 

figure of the multipUcand by the multi- ^ 7 ^ jnumpiicand. 
pHer. Thus, 4 times 3 ones are 12 4, jiuuipuer. 

ones, or 2 ones and 1 ten. We write 2692 Product, 
the 2 ones as the ones of the product, 
and reserve the 1 ten in the mind to be added to the prod- 
uct of the tens. 4 times 7 tens are 28 tens, and 28 tens + 
1 ten = 29 tens, or 9 tens and 2 hundreds. We write the 
9 tens as the tens of the product, and reserve the 2 hun- 
dreds in the mind to be added to the product of the hun- 
dreds. 4 times 6 hundreds are 24 hundreds, and 24 hun- 
dreds + 2 hundreds = 26 hundreds, or 6 hundreds and 2 
thousands. We write the 6 and 2 as the hundreds and 
thousands of the product. The result, 2,692, is the sum or 
product required. 

64* From this explanation we learn that 

The multipUcand is that factor which would he used as one 
of the parts in solving a problem or example by Additio7i. 

65* We may add abstract numbers or like concrete num- 
bers. (See 40.) Hence, 

The mvMiplicand may he either an abstract or a concrete 
number. 

M* The multiplier is used simply to show how many 
times the multiplicand is taken. Hence, 

Ihe multiplier is always an abstract number. 

67* In Addition the sum is of the same kind as the parts 
added. Hence, 
• The product is always of the same kind as the multiplicand. 
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(1) (2) (3) (4) (5) 

Multiply 43 132 491 6243 13562 pounds, 
by ^ _6 __5 7 8 

6. How much will 3 cows cost, at $52 apiece ? 

7. How much will a mechanic earn in 6 months, if he earns $3$ 
a month ? $210. 

8. A grocer bought 7 barrels of sugar, each containing 245 
pounds. How much sugar did he buy ? 1^715 jpounds. 

9. How much will 9 tons of hay cost, at $14 a ton ? $1^. 

10. How far will a railroad train run in 7 hours, at the rate of 
89 miles an hour ! 27S miles. 

11. A canal-boat captain bought 4 horses, paying $156 apiece for 
them. How much did they cost him ? « $0^4. 

12. A manufacturer pays his hands $2,356 a month. How much 
do their wages amount to in 6 months ? $14, 1S6. 

13. In a certain army corps there were 8 regiments of 966 men 
each. What was the number of men in the corps ? 7,728. 

14. At $5 a week, how much will a year's board cost, there being 
52 weeks in a year ? $260. 

15. If the price of thrashing wheat is 4 cents a bushel, how much 
must be paid for thrashing 17,944 bushels ? 71,776 cents. 

16. A miller sells 74 barrels of flour, at $9 a barrel. How much 
docs the sale amount to ? $666. 

68« In explaining the solution of Problem 16, we wotdd 
say, " 74 barrels sell for 74 times as much as 1 barrel, or 74 
times $9." Hence, $9, being a concrete number, is the true 
multiplicand. But since 74 times 9 is the same as 9 times 
74, in solving the problem we may take 74 for the multipli- 
cand, and use 9 as the multiplier. That is, 

I. In the solution of problems, either factor may he ttsed as 

the multiplicand. See Manoal 

n. In Hie explanation of the solution of problems containing 
concrete numbers, the concrete number is the true mvUiplicand, 
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17. How many windows in the &ont of all the stoties of this 
bnildiDg except the first, there bein^ SO windows to each stoi?} 

18. How many iron pillars or columns in the front of the three 
upper stories, there being 31 columns to each story ! 

19. How many windows in 8 street cars, there being 16 windows 
in each cart 

20. If 24 passeogen ride in a car at one trip, and the fare is S 
cents, how much fare will the conductor collect ? 

21. A woman who keeps a iroit stand sold ITS oranges one daj, 
at i cents apiece. How much did she receive for them ? 

23. How much did it cost to psint the two signs on this bnild- 
iag, at ^ a letter ! 

' S3. How much would it cost all the persons in the foreground 
of this picture to go to Harlem and hack on a horse-car, the fare 
being 7 cents each way 1 SIO cent». 
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24 The Third Avenue Railroad, in New York City, is 7 miles 
long. How many miles does a car run in making 11 round trips ! 

25. A wood dealer sold 6,591 cords of wood, at $7 a cord. How 
much were his receipts ? $Jf6,137. 

26. In 1 mile there are 1,760 yards, or 5,280 feet. How many 
yards in 8 miles ? H,080, 

27. How many feet in 8 miles ? 4^,240. 

28. Ten brick-layers finish the walls of a building in 9 days, lay- 
ing 9,475 bricks each day. How many bricks are in the walls ? 

29. At $9 apiece, how much will it cost for the transportation 
of 83,875 soldiers fh)m Washington to Chicago ? $304,875. 
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The Multiplier any number of tena, hundreds, thousands, 

and so on. 

69. Ex. Multiply 3,176 by 10. 

Explanation. — We write the numbers as shown Boumoir. 

in the Solution, and multiply each figure of the S 176 

multiplicand by the multiplier, as in Case I. 10 

Comparing the multiplicand and product, we 31760 
find that the figures of the product are the 
same as those of the multipHcand, with a cipher on the 
right Hence, 

70« Annexing a cipher to any number miUtiplies it by 10, 

71» Annexing a second cipher multiplies by 10 again ; thai 
is, annexing two ciphers to any number multiplies it by 10 times 
10, or 100. 

72. Annexing three ciphers to a number multiplies it by 10 
limes 100, or 1,000. 

73* Annexing four ciphers multiplies by 10,000 ; dnnex^ 
ing Jive ciphers, by 100,000 ; and annexing six ciphers, by 
1,000,000. 
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74. Ex. Multiply 291 by 60. 

Explanation. — 60, or 6 tens, = 6 times 10 or «oLTmoir. 

10 times 6. Hence, 60 times 291 is 10 times as 291 

much as 6 times 291. We may therefore multi- ^^ 

ply 291 by 6, and to the product thus obtained 17 460 
annex a cipher. 

75. To multiply by 600, we multiply by 6, and annex two 
ciphers to the product; to multiply by 6,000, we multiply by 6, 
and annex three ciphers. 

78* We multiply by any number of tens, hundreds, thousands^ 
or units of higher orders in th^ same Tnanner. 

80. How many oats in 10 wagon loads of 65 bushels each ? 

31. A barrel of flour contains 196 pounds. How many pounds 
in 100 barrels ? 19,600, 

82. The United States Government purchased 10,000 rifles, at 
$24 each. How much did they cost ? $240, 000, 

83. Multiply 23,947 by 1,000. Product, 23, 9 Ji7, 000. 

84. Multiply 175,941 by 100,000. Product, 17,591^,100,000. 

85. A pork packer sells to a provision dealer 125 barrels of pork, 
at $20 a barrel. What is the amount of his bill ? $2, 500. 

36. At $50 an acre, how much will a farm of 176 acres cost ? 

37. A gentleman bought a city lot, having a front of 22 feet, at 
$90 a foot. How much did it cost him ? $1,980. 

38. A drover sold 500 head of cattle, at $67 a head. How much 
did he receive ? $83,500, 

39. A manufacturer sells 594 sewing-machines, at $60 each. 
How much does he receive for them ? $35,640. 

40. In a certain county, 237 drafted men purchased their exemp- 
tion by paying $300 each. How much did their exemption cost ? 

41. The President's Cabinet consists of 7 members, who receive a 
salary of $8,000 each. What do their united salaries amount to ? 

42. 400 X 495 = how many? 198,000. 

43. What is the product of 82,721 x 60,000 ? 1,636,050,000. , 
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CA.SB3 III 



The Multiplier more than One Figure. 
77. Ex. Multiply 3,528 by 472. 



Multiplying 
fty2. 

8628 
\2 

7056 



Explanation.— Since 
472 consists of 2 ones, 
7 tens, and 4 hun- 
dreds, or 2, 70, and 
400 ; and since we can 
not multiply 3,528 by 
the whole 472 at once, we multiply 
it first by 2, then by 70, and then 
by 400, and afterward add the re- 
sults, or Fartid Products. The re- 
sult thus obtained, 1,665,216, is the 
sum of 2 X 3,528, 70 x 3,528, and 
400 X 3,528, or 472 x 3,528. 

In the First Solution, each of the 
four steps stands by itself ; in the 
Second Solution they are placed to- 
gether. 

In the Second Solution, the ciphers 
on the right of the second and third 
partial products serve merely to fill 
the places of ones and tens ; and since 
the sum of any number of O's is 0, 
they may be omitted without aflfect- 
ing the total product, as shown in the 
Third Solution. 

In this Solution the second partial 
product is found by multiplying by 
7, instead of 70 ; and the third partial 
product by multiplying by 4, instead 
of 400. But we must always 



FntST SOLUTION. 



MulUpluing 

8628 
70^ 

2^6960 



Multiplying 
&y40a 

8628 
H11200 



Adding 
Partial Products. 




ParUat 
Products, 



1666216 



SKCOXD BOLUnOX. 



8628 
j^72 




Partial 
Prodt$et^ 



1666216 



mncD soLxmoH. 

8528 
U72 



7056 
24696 
14112 

1666216 



1 



Partial 
Proaucts 
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WrUe the first figure of each partial product direcUy under 
the figure of the midtiplier used to obtain it. 

Note. — ^In the explanation of Solutions, the value of each partial product 
should be named. This is done by reading it as though the ciphers were 
written. 

JPnOBIilSMS, 

(44) (45) (46) (47) (48) 

84 73 281 . 2976 127493 

23 45 Jf __?! 647 

49. A prairie farmer planted 176 acres of com, which yielded 73 
bushels to the acre. How many bushels in the crop ? 12,8^8, 

50. At a certain recruiting station, in 1862, 43 men enlisted each 
day for 36 days. How many men enlisted ? 1,548. 

51. An overland emigrant train traveled 23 miles a day for 17 
days. How far did they travel ? 391 mUea. 

52. The skipper of a fishing smack received, as his share of the 
season^s catch, 273 barrels of mackerel, which he sold at |11 a bar- 
rel How much were his receipts ? $3,003. 

53. In a pump manufactory, 125 of the workmen receive $39 a 
month each. How much do their wages for a month amount to ? 

54. Haw much do their wages amount to in 1 year, er 12 
months? $58,500. 

55. A livery-stable keeper who has 23 horses, finds that it costs 
him $83 a year for the keeping of each horse. What is the cost of 
keeping all of them? $1,909. 

56. A steamer sailed from New York for Liverpool with 876 
first-class passengers. How much did their fares amount to, at 
$135 apiece ? $50,760. 

57. A railroad company contracted for 43 locomotives, at $18,725 
apiece. What was the amount of the contract ? $805, 175. 

58. In a certain paper-mill 184 reams of paper are made daily. 
How many reams are made in a year of 313,working days ? 

59. Multiply 1,372 by 861. Prodv/st, 1,181,292. 

60. What is the product of 4,293 multiplied by 2,726 ? 

11,702,718. 

61. 417,293 X 581 = how many? 242,44^,233. 
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CA.S1S1 IV. 

One or more ciphers between other figures of the Multiplier. 

78. Ex. Multiply 2,566 by 3,007. 
Explanation. — ^In the Second '™^ solutiok. smokd solukof. 
Solution we have multipHed by ^^^^ ^^^^ 

rr ^ O AV A / S007 3007 

7 ones and 3 thousands (see 1- 1 

76), omitting to multiply by 17962 17962 

tens and hundreds, because qooo 

times 2,566 is 0, as shown in r^Qgg 7716962 

the First Solution. Hence we 77 1 kqrq 
may always 

Omit to multiply by ciphers that stand hetween other figures 
in the multiplier, 

JPSOBIjJBMS, 

(62) (63) (64) (65) 

Multiply 426 1728 4765 29872 

by 203 _506 ja7 6008 

66. At $105 each for horses, how much will it cost to mount a 
cavalry regiment of 1,043 men ? $109,515, 

67. In one season a manufacturer sold 807 reapers, at |135 
apiece. How much did he receive for them ? $41, J^, 

68. A furrier bought 108 buffalo-robes, at |17 apiece? How 
much did they cost him ? $1,836, 

69. A canal 203 miles long was kept in repair one season at an 
expense of |383 a mile. What was the expense for the whole 
canal? $77,7Jfi. 

70. At a cotton manufactory 1,396 yards of cloth are made each 
day. How many yards are made in 807 days ? JtS^S,572. 

71. In a certain cotton factory are 203 looms, which turn out 69 
yards of cloth per day, each. How many yards of goods are madt 
dJiily? 

72. At the same rate, what is the total product of the factory in 
ayearof 308 working days? 4,SH,156 ycurdi. 
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One or more ciphers on the right of either or both factonk 



79. Ex. 1. Multiply 89 by 1,600. 

To multiply by 1,600, we first multiply by 
16, and then to the product annex two ciphers^ 
as in Case IL (See 75.) 

Ex. 2. Multiply 54,000 by 37. 

Explanation. — ^We first multiply 54 by 37, 
and obtain 1998. Since the. 54 is thousands, 
this product must be thousands (see 67) ; and 
we therefore write three ciphers in units' pe- 
riod ; that is, annex three ciphers to the prod- 
uct of 37 X 54. 



SOLUTION. 

89 
1600 

584 
89 

142400 



SOLUTIOir. 

54000 

87 

878 
162 

1998000 



BOLDTION. 

78000 
2600 

488 
146 

189800000 



Ex. 3. Multiply 73,000 by 2,600. 

Explanation. — ^We first multiply 73 by 
26, obtaining 1,898. But since the 73 is 
thousands, we annex three ciphers to this 
product for those at the right of the mul- 
tiplicand. The result thus obtained is 

26 X 73,000 ; and to make it 2,600 x 
73,000, we annex two ciphers more. 

Hence, when there are ciphers on the right of one or both 
factors. 

To the product of the other figures annex as many ciphers as 
there are. ciphers on the righJt of both factors, 

JPB0BZJEM8. 

73. In one barrel of beef there are 200 pounds. How many 
pounds in 37 barrels? 7,400. 

74. A carriage maker sold 80 top carriages, at $285 apiece. 
How much did they come to ? $8,550. 

75. A Missouri fanner had 130 acres of wheat, and the yield was 

27 bushels to the acre. How much wheat did he raised 
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76. In printing an edition of 5,000 copies of a book, 16 sheets of 
paper vfere used for each book. How much paper was used ? 

77. A Georgia planter had 94 acres of cotton that yielded 4Q0 
pounds to the acre. How much cotton did he raise ? 

78. At an ax factory 280 axes were made each day for 156 days. 
How many axes were made ? 43,680, 

79. What will be the cost of 25,000 army blankets, at |5 apiece ? 

80. In one ream of paper there are 480 sheets. How many sheets 
in 260 reams ? 124,800, 

81. A Pennsylvania oil well flowed 110 days, at the rate of 340 
barrels of oil a day. How much oil did it yield ? S7,4O0 larreU, 

82. How much will be the cost of building a line of telegraph 
680 miles long, at $1,250 a mile ? $850,000, 

83. What is the product of 760,000 and 53,000 ? 40,280,000,000, 

84. The multiplicand is 694,000, and the multiplier 56,700. 
What is the product ? 89,349,800,000. 

80i The facts deduced in Arts. 64 to 70 may be stated as 

Principles of Multiplication. 

In the Explanation of Solutions : 

I. Th^ triLe mvMipUcand is that factor which toovld be used 
in solving the problem by Addition, 
IT- The multiplicand Toay be either an abstract or a concrete 

rmmber. 
ITT. The multiplier must always be an abstract number. 

IV. The product is always of the saime hind as die true mul- 
Hplicand. 

In the Solution of Problems : 

V. In the soluHon of problems, either factor may be used as 
the multiplicand. 

VI. Annexing a cipher to any number multiplies it by 10, 
Vn. The mm of all the partial p/roducts arising from multi- 
plying one of two numbers by the ones, tens, hundreds, etc, of 
the other, is the product of the two given numbers. 
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81. Upon these principles is based the 

^ule for Multiplication of Integers. 

L The multiplier one figure. 

Commence with the ones, and multiply successively each figure 
of the multiplicand by the multiplier. In th£ product vjrite the 
ones of each result, and add the tens to the rvext result. 

n. The multiplier more than one figure. 

Multiply by each figure of the multiplier except ciphers, place 
the right-hand figure of each product under that figure of the 
midtiplier used to obtain it, and add ihepartial products. 

TTT. Ciphers on the right of either or both factors. 
lb the product of aU the other figures annex a;s many ciphers 
as there are ciphers on the right of both factors. 

85. Every mile of a road 4 rods wide contains 8 acres. How 
many acres are there in 168 miles of sach a road ? i^5^. 

86. An army train was 9 hours in passing a given point, 84 
wagons passing each hour. How many wagons were in the train ? 

87. How many poles will be required for a telegraph 328 miles 
long, if 16 poles are required for one mile ? 5j248. 

88. A phonographic reporter, in taking down a speech, wrote 68 
words a minute for 187 minutes. How many words were in the 
speech) . 9,S16. 

89. How much will it cost to build a railroad 134 miles long, at 
$65,475 a mile ? $8, 773, 650. 

90. Last season a cheese factory used the milk of 470 cows, and 
made 290 pounds of cheese to the cow. How much cheese was 
made ? 136, 300 pounds. 

91. In one square mile there are 640 acres, and in the State of 
Iowa there are 50,914 square miles. How many acres in the 
State? 32,584,960. 

92. The New American Cyclopaedia contains 13,805 pages, of 
3,036 ems each. How many ems in the work ? 41,911,980. 

93. The factors are three hundred ninety-seven thousand ^ve 
hundred, and nine thousand eight hundred. What is the product ? 
Three biUian ei^ht hundred ninetyfioe vmlUAnfim liuudred thx)u*aTv9L« 
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94. How many miles will a railroad conductor travel in a year, 
if he goes over a road 108 miles long once every day ? S9,Jt20, 

95. It is estimated that Mississippi River deposits 8,702,758,400 
cubic feet of solid matter in the Gulf of Mexico every year. How 
many cubic feet have been deposited in 502 years ? 

1,858,784,716,800. 

96. How many yards of sheeting are there in 91 bales, each bale 
containing 23 pieces, of 45 yards each ? 94, 185. 

97. At |13 a month, how much will the pay of the privates of a 
eertain regiment, 896 in number, amount to in 12 months ? $139,776, 

98. A shoe dealer bought 27 cases of French calf boots, each case 
containing 12 pairs, at |5 a pair. What was the amount of the 
purchase? $1,620. 

99. In a woolen factory there are 48 looms. How many yards of 
cloth will be made in the factory in 208 days, if 27 yards are woven 
upon each loom daily? 269,568. 

100. Just before an e2cpected battle, 64 rounds of cartridges were 
givien to each of 70,000 men. How many rounds were distributed 
to all of them ? 4,480,000. 

Powers. 

82i A ^^er is the product of two or more equal fao- 
tors ; as 49, which is the product of 7 x 7. 

83i A Square is the product of two equal factors ; as 
25, which equals 5x5. 

81i A Cube is the product of three equal factors ; as 64, 
which equals 4x4x4. 

85i The fourth ^wer\^ the product of four equal fac- 
tors ; the ^ijth ^ower the product of five equal factors ; 
the Sixth ^wer the product of six equal factors, and 
so on. 

NoTBB.— 1. The process of finding the square of a number is caUed squar- 
ing it ; and the process of finding its cube is called cubing it. 

2. The process of finding any power of a number is called raising it to 
that power. 



MULTIPLICATION. 49 

86i An Index is that one of two numbers which denotes 
the power to which the other number is to be raised. It is 
written at the right, and a Httle above the other number. 
Thus, in the expression 8^ 3 is an index, and it denotes 
that 8 is to be cubed. So, also, 21^ indicates the square of 
21, and 59* indicates the fourth power of 59. 

87. Ex. Baise 15 to the fourth power. sonmow. 

Explanation. — We first find the ^^ 

square of 15, by multiplying it by _ 

itself. We then find the cube by 7^ 

multiplying the square by 15. We ^^ 

then multiply the cube by 15, and the 225 Square, 

result is the fourth power ; because ^^ 

it is the product of 15 x 15 x 15 x 15. 1125 

In squaring a number there are ^^^ 

2 equal factors and 1 multiplica- 3375 Oubs, 

tion ; in cubing it, 3 equal factors ^^ 

and 2 multiplications ; and in raising 16875 

it to the fourth power, 4 equal fac- 3375 

tors and 3 multiplications. 50625 Fourthpower. 

In finding any power of a number, the number of muUiplica" 
ii»ms is one less than the number of factors, 

ZOl. What is the square of 9 ? 81. 

102. What is the cube of 6 ? 1S5. 

•103. Square 423. Cube 47. 178,929 ; 103,823. 

104. Raise 12 to the fourth power. 20, 736. 

105. What is the cube of 52 ? The cube of 901 ? 

106. What is the square of 2,016 ? 4,064,256. 

107. Raise 218 to the sixth power. 107,334,407,093,824. 

108. liaise 63 to the seventh power. 

109. Raise 14 to the eighth power. 

110. Raise the following numbers to the power? denoted by their 
indices: 139', 97', 26*, 18*, IV. 

3 
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SECTION VI. 

88i 1. Emma exchanged a 5(V<;ent fractional-cnrrency ZK>te fof 
5-cent pieces. How many 5-cent pieces did she receive ? 

2. How many oranges can I buy for 28 cents, if I pay 4 cent8 
apiece for them ? 

3. A ffllrersmith sold 80 teaspoons, in sets of 6 spoons each. 
How many sets of spoons did he sell ? 

4. A farmer put 15 bushels of oats into bags, putting 3 bushels 
in each bag. How many bags did he use ? 

6. One day Henry saw a pic-nic party of 36 persons passing by, 
in 4 carriages. How many persons were there for each carriage? 

6. Two boys received 20 cents for carrying a lady's trunk to the 
depot, and they shared the money equally between them. How 
many cents had each boy 9 

7. In my garden are 21 fruit-trees, standing in 8 equal row& 
How many trees in 1 row ? 

8. A grocer paid $54 for 9 barrels of cranberries. What was the 
price per barrel ? 

In solving each of the first four problems, we find how 
many times one of two numbers is contained in the other ; 
and in solving each of the other problems, we separate one 
of two numbers into as many equal parts as there are ones 
in the other. 

89i 3)ivision is the process of finding how many times 
one of two numbers is contained in the other ; or of finrliTig 
one of the equal parts into which a number may be divided. 

90i The Quotient is the result obtained by Division. 

91t The 2>iridend is the number to be divided. 

92i The Divisor is the number by which the dividend 
is to be divided. 
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Nores.— 1. A IhrHcU Dwidend is that part of tho diYidcnd used to obtain 
one figure of the quotient, when the whole dividend is too lai^e to obtain 
the entire quotient at one operation. 

2. Division is Exxict when all the dividend is divided and the quotient is 
an integer. 

3. A Remainder is that part of tho dividend left undivided, either when 
the division Is only partially completed, or when exact division is impos- 
sible. 

93t The Stffn of S>irtsion^ made thus -^, when placed 
between two numbers, signifies that the number before it is 
to be divided by the number after it. It is read, "divided 
by." Thus, 176 -^ 25 is read " 175 divided by 25.'* 

Notes.— ^1. Division is also expressed by writing the dividend above, and 
the divisor below a horizontal line. Thus, ^f- is read, ** 175 divided by 25.'» 

2. In writing numbers for solution, the divisor may be written either at 
the right of the dividend, thus, 175 1.35, or at the left of It, thus, 35 J 175. 

9. How many times are 6 cents contained in 54 cents ? 

10. What is the quotient of 40 divided by 8 ? • 

11. 56 -h 7 = how many ? ff = how many ? 

12. The dividend is 24, and the divisor is 4. What is the 
quotient ? 

13. If as many of 17 apples be divided among 5 children as will 
give them whole apples, how many whole apples will each child 
have ; and how many apples will be the remainder ? 

14. Divide 42 figs among 6 girls, and tell me the dividend, the 
divisor, and the quotient. Why is there no remainder ? 

Oil DIVISION TABLE. 



0123456789 1^1 
0133456789 


6 12 18 2430 36 4248541^6 
0123456789 


2 4 6 8 10 13 14 16 18 |^2 
0133456789 


7 14 2128354249566317 
012345 6 789 


3 6 9 12 15 18 31 24 27 [ 3 
0123456789 


8 16 24324048566472(^8 
0123456789 


4 8 12 16 20 24 28 82 36 1^4 
0123456789 


9 18 27 36 45 54 63 73 81 1^ 9 
0123456789 


6 10 15 20 25 30 35 40 45 16 
0123456789 


10 20 30 40 50 60 70 80 90 [10 
0123456789 ( 
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9Ji 2 is contained in 6, 3 times ; in 6 tens or 60, 3 tens or 
30 times; in 6 hundreds or 600, 3 hundreds or 300 times. 25 
is contained in 75, 3 times ; in 75 tens or 750, 3 tens or 30 
times ; in 75 hundreds or 7,500, 3 hundreds or 300 times. 

In other words, if we divide ones, the quotient must be 
ones ; if we divide tens, the quotient must be tens ; if we 
divide hundreds, the quotient must be hundreds ; if we 
divide thousands, the quotient must be thousands, and so 
on. Hence, in division of integers. 

Any quotient figure must he of the same name or order of 
units as the right-hand figure of the partial dividend used to 

obtain it, Sce ManaaL 

c-a.sk I. 
The Divisor One Figure. 

FIBST METHOD. 

96. Ex. 1. Divide 936 by 3. 

Explanation. — We place 
the divisor at the right of the solution. 

dividend, separating them by i>i^idend, 936 

a line, and draw a line under Z. 

the divisor, to separate it *1 

from the quotient. Then — 

commencing at the left hand, ' ^ 

we divide each figure of the — 

dividend by the divisor, 

thus : 3 is contained in 9, 3 times ; and as the 9 is hun- 
dreds, the 3 is hundreds (95), and we vmte it as the first 
figure of the quotient. We have now used the 9 hundreds 
of the dividend, and subtracting it from the dividend, we 
have no hundreds left. The next part of the dividend to be 
used is the 3 tens, which we bring down for a partial 
dividend. 3 is contained in 3, 1 time ; and as the 3 is 
tens, the 1 is a ten (95), and we write it as the second figure 



3 Divisor, 
312 QuoUent 
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of the quotient. We have now used the 3 tens of the divi- 
dend, and subtracting it from the dividend, we have no 
tens left The next part of the dividend to be used is the 6 
ones, which we bring down for another partial dividend. 
3 is contained in 6, 2 times ; and as the 6 is ones, the 2 is 
ones (95), and we write it as the third figure of the quo- 
tient. We have now used all the figures of the dividend, 
and the result, 312, is the quotient required. 

Ex. 2. Divide 17,668 by 7. 
Explanation. — 7 is not contained in 1 bolutiow. 

any number of times ; we must there- 17668 7 

fore take 17 for the first partial dividend. £z_ 252^ 
Since 2 times 7 are 14 and 3 times 7 are ^ 6 
21, and 17 is more than 14, but less than ^^ 
21, 7 is contained in 17, 2 times. As 17 16 

is thousands, the 2 is thousands (95), ^-^ 

and we write it as the first or thousands' 28 

figure of the quotient. We have now ^^ 

used 2 (thousands) times 7, or 14 (thous- 
ands) of the dividend ; and to find how many thousands 
remain undivided, we subtract the 14 (thousands) from the 
17 (thousands), and obtain a remainder of 3 (thousands). 
We next bring down the 6 (hundreds) of the dividend, and 
uniting it with the 3 (thousands), we have 36 (hundreds) for 
a second partial dividend. Since 5 times 7 are 35, and 6 
times 7 are 42, and 36 is more than 5x7 and less than 
6 X 7, 7 is contained in 36, 5 times. As 36 is hundreds, 
the 5 is hundreds (95), and we write it as the second or 
hundreds' figure of the quotient. We have now use4 5 
(hundreds) times 7, or 35 (hundreds) of the partial divi- 
dend ; and to find how many hundreds remain undivided, 
we subtract the 35 (hundreds) from the 36 (hundreds), and 
obtain a remainder of 1 (hundred). We next bring down 
the 6 (tens) of the dividend, and uniting it with the 1 (hun- 
dred), we have 16 (tens) for another partial dividend. 
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Since 16 is more than 2 times 7 and less than 3 times 7, 7 
is contained in 16, 2 times. As 16 is tens, the 2 is tens 
(95), and we write it as the third or tens' figure of the quo- 
tient. We have now used 2 (tens) times 7, or 14 (tens) of 
the last partial dividend ; and to find how many tens re- 
main undivided, we subtract the 14 (tens) from the 16 
(tens), and obtain a remainder of 2 (tens). We now bring 
down the 8 (ones) of the dividend, and uniting it with the 2 
(tens), we have 28 for a final partial dividend. 7 is con- 
tained in 28, 4 times ; and as 28 is ones, the 4 is ones (95), 
and we write it as the last or ones' figure of the quotient. 
We have now used 4 times 7, or 28 ; and subtracting this 
from the last partial dividend, we have no remainder. All 
the figures of the dividend have been used ; and the result, 
2,524, is the quotient required. 

97i The quotient in Division is sometimes an abstract, 
and sometimes a concrete number. It is therefore neces- 
sary, before proceeding to the solution of problems, that we 
determine when the quotient is abstract, and when con- 
crete. To do this, we will take the following examples : 

(1) (2) 

15 cents y 3 cents 15 1$ 

(3) (4) 

15 cents 1$ 15 1$ cents 

5 cents Impossible 

Writing in the places of numbers, words indicating the 
kinds of numbers used, we have : 

(1) (3) 

Concrete (^ Concrete Abstract ^ Abstract 

Abstract Abstract 

(8) . (4) 

CoTwrete [^Absit/ract Abstra>et \^ Concrete 

Con/crete Impossible 
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98. These illustrations fully establish the following facts : 

I. The quotient will be an abstract number^ when both 
dividend and divisor are abstract^ or both concrete numbers. 
(Ex. 1, 2.) 

n. The quotient will he a concrete number, when the dividend 
is a concrete, and the divisor an abstract number. (Ex. 3.) 

m. Either the divisor or the quotient must alvxiys be an 
abstract number. (Ex. 1, 2, 3.) 

IV. An abstract number can not be divided by a concrete 
number. (Ex. 4) 

(1) (2) (3) (4) 

648 i.^ $484 tl4 273 tons ['7_^ ' 7393 ^ 6 

5. A stage company paid $396 for 3 horses. How much did 
they cost apiece ? $132. 

6. How many suits of clothes can be made from 1,248 yards of 
broadcloth, allowing 4 yards for each suit ? 312, 

7. At a mortgage sale, 3 city lots were sold for $1,596. How 
much was that for one lot ? 

8. A railroad company bought 1,456 cords of wood, which they 
transported on platform cars, each carrying 8 cords. How many 
car loads were there ? 182, 

9. An Ohio farmer raised a crop of 1,965 bushels of wheat, which 
he exchanged with a miller for flour, receiving 1 barrel of flour for 
every 5 bushels of wheat. How much flour did he receive for hL* 
wheat crop ? 393 barrels. 

10. If 6 masons lay 15,894 bricks in a day, how many bricks can 
1 mason lay? 2y6Ii9, 

II. If the yearly expenses of a family of 7 persons are $2,06^, 
what are the expenses of 1 person ? 

12. An army-wagon train, 9 miles long, contains 1,944 wagons. 
How many wagons is that to the mile ? 216^ 
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SECOND METHOD. 

99. Ex. DiYide 25,216 by 8. 

Explanation. — ^We write the 
dividend and divisor as in the ^ ^'T'^''''; 

First Method, but below the ^^^-^HJl l^^^i^*^. 
dividend we draw a horizontal 3 IS 2 Qtuaunt 

line. Tinder which to write the 

quotient. 8 is contained in 25 (thousands), 3 (thousands) 
times. This quotient figure we write directly below the 
last figure (5) of the part of the dividend used to obtain it. 
We multiply the divisor (8) by the 3 (thousands), and sub- 
tract the product from the 25, performing both computa- 
tions mentally. We now mentally unite the remainder 1 
(thousand) with the next figure of the dividend, 2 (hun- 
dreds), and divide the result, 12 (hundreds), by the divisor. 
8 is contained in 12 (hizndreds) 1 (hundred) time. We 
write the 1 as the second figure of the quotient, and then 
multiply 8 by it, and subtract the product from the partial 
dividend, 12 (hundreds), performing the computations men- 
tally, as before. We next mentally unite the remainder, 4 
(hundreds), with the 1 (ten) of the dividend, and divide the 
result, 41 (tens), by the divisor. 8 is contained in 41 (tens) 
5 (tens) times. We write the 5 as the third figure of the 
quotient, and then multiply 8 by it, and subtract the prod- 
uct from the partial dividend, 41 (tens), performing the 
computations mentally, as before. We mentally unite the 
remainder, 1 (ten), with the 6 (ones) of the dividend, and 
divide the result (16) by the divisor. 8 is contained in 16 
(ones) 2 (ones) times, and we write 2 as the fourth figure 
of the quotient. We have now used all the figures of the 
dividend ; and the result, 3,152, is the quotient required. 

In the Second Method, the same computations are per- 
formed as in the First Method ; but the results of the sub- 
tractions and multiplications are not written, and hence 
fewer figures are used. 
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IM. Jjong Siivision is that method of dividiuj, in 
which all the products and partial dividends are written. 

10f> Short S)ivistOTt is that method of dividing, in 
which only the dividend, divisor, and quotient are vmtten. 

13. A city corporation pEud ♦9,876 for 3 steam fire-engines. 
What waa the cost of each ) Ht.ms. 

14. A man whose wages were $3 a day, earned ¥881 in a year. 
How many daya did be work ) 297, 

15. A steamboat wbich was owned by4 men in eijual shares, was 
sold for t39,T24. How mach was each man's share of the re- 



ceipts? 

16. A farmer has 1,458 bush- 
cIb of wheat, which he intends 
to carry fo market ia 2-bushel 
bags. How many bagfula will 



$9,931. 



'e? 



7S9. 



17. If 8 horses eat 2,01 
poandsof hayin amonth,horf |^ 
much will 1 horse eat ? 

18. If I feed a horse 7 half- { 
bushel measures of oats ii 
week, how many weeks will | 
488 half-bushels last him ? 

19. How long will 3 horses I 
be in eating the same quantity | 
of oats ? $3 week 

20. In a barrel in the gran- I 
ary are 96 qnarta of com, from T 
which Olara feeds her ducks 
and chickens. How many quarts ol 
the fowls! 

21. How many weeks will the ( 
week for the poultry ? Ji 

22. A man leased a farm for $BflS, at the rate of $3 an a 
How many acres were in the farm ) l"l 




a are there for each o 



1 lost, allowing 6 quarts a 
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23. A forwarder shipped 24,744 bushels of gram in 6 equal car- 
goes. How many bushels were in each cargo ? 4,12J^ 

24. A builder paid $5,145 for bricks, at $7 a thousand. How 
many thousand did he buy ? 735. 

25. It cost $6,504 to build a plank-road 8 miles long. What was 
the cost per mile ? $813. 

26. How long will it take a ship to make a Toyage of 889 miles, 
if she sails 7 miles an hour ? 127 hmr%. 

27. A boatman carried 8,532 barrels of flour from Oswego to 
New York in 9 down trips. How many barrels did he take each 
down trip ? 

28. A party of 8 men spent $1,072 on a journey to California, 
and they shared the expense equally. How much did each man 
pay? 

C^SJS II. 
The Divisor more than One Figure. 



102. Ex. Divide 13,091 by 53. 
Explanation. — When the divisor con- wt-unow. 

flists of more than one figure, the division i nfi 
is commonly most easHy performed by 
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Lonff Division, or the First Method ex- ^^^ 
plained in Case I., as shown in the Solu- 



[2i7 



tion. S71 

3 71 
103. It is sometimes difficult to tell, — i— 

without trial, how many times the divisor is contained in a 

partial dividend. 

For example, divide 25,474 by 47. fikst tbial. 

We can not readily tell how many times 25 Ji.7 Jf Ji-7 
47 is contained in 254, but we will sup- ^^^ ^ 
pose that it is contained 4 times. Writ- 6 6 

ing 4 as the first quotient figure, we mul»- 
tiply and subtract, and obtain a remainder of 66. Since 
this remainder, which is a part of the partial dividend, is 
greater than the divisor, 47 is contained in 254 more than 
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4 times. We next try 5 as the quotient second trial. 

55 



figure; and the remainder, 19, is less than 25^7^ 
47. Hence, 47 is contained in 254, 5 times. 



Wo will now suppose that 47 is contained -^ ^ ^ 
in 197, the next partial dividend, 6 times. "^ 

Writing 5 as the second figure in the quo- 
tient, we multiply, and obtain a product of 235. Since this 
product is more than 197, 47 is not contained in 197 as 
many as 5 times. Hence, 

I. When any remainder is greater than the divisor, the guo^ 
tient figure is too small; and 

n. When, any product is greater than the partial dividend^ 
the quotient figure is too great* see Manual, 

29. A drover paid $313 for 13 beeves* How much did they cost 
him per head ? $24, 

30. A man on a journey traveled 608 miles in 19 days. At what 
rate per day did he travel ? S2 miles, 

31. If 21 acres of land produce 945 bushels of barley, what is the 
yield per acre ? 45 ImsheU. 

32. A farmer paid $6,804 for a farm of 108 acres. What was the 
price per acre ? 

33. A turnpike-road 46 miles long was kept in repair a year at 
*n expense of $1,242. What was the cost per mile ? $27. 

34. In a certain school the aggregate or total attendance for a 
term of 65 days was 7,410. What was the average daily atten- 
dance ? 11I^, 

35. How much must a man earn in each of the 313 working days 
of a year, to earn $1,252 in a year 2 

36. A dairy-man packed 10,304 pounds of butter in 56-pound 
tubs. How many tubs did he fill ? 184, 

37. Last season it cost a milkman $576 to winter 32 cows. 
What was the cost per cow ? $18, 

88. If 1 sheet of paper is required for 24 pages of a book, how 
many sheets will be required for a book of 432 pages ? 
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89. How many cars, each carrying 49 passengers, will be required 
to carry 392 passengers ? 

40. The entire cost of constructing a railroad 84 miles long was 
14,065,264. What was the cost per mile ? $48,396, 

^ 41. A person whose property is worth $9,375, spends yearly 
|625 more than his income. In how many years will he spend all 
his property ? 15. 

42. In how many hours will an express train run the entire 
length of a railroad 544 miles long, running 32 miles an hour ? 

43. The stock of a bank, consisting of 875 shares, is worth 
1117,250. What is the value of each share ? $134, 

44. A grain buyer shipped 401,400 bushels of wheat from Mil- 
waukee to Buffalo in 24 equal cargoes. How many bushels were 
there in each cargo ? 16,725. 

104. Ex. Divide 48,507 by 69. 

ExPLANA^TiON. — ^In the First Solution we kest soLunoir. 
see that the second remainder, 20, is the 
same as the second partial dividend. 

In the Second Solution we omit to mul- 
tiply by the quotient figure, 0, and form 
the third partial dividend by annexing 7, 
the next figure of the dividend, to the 20, 
the second partial dividend. Hence, 

Whenever (he partial dividend is less than 
the divisor, we place in the quotient, and 
bring down the next figure of the dividend 
for a new partial dividend, 

45. How much does a man cam each month, whose salary is 
$1,260 a year ? $105. 

46. In a factory 275 yards of cloth are made daily. How many 
days will be required to make 57,475 yards ? 

47. The total cost of constructing a telegraph lino 359 miles 
long was $360,795. What was the cost per mile ? $1,005, 
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48. The- yield of a Pennsylvania oil well for 1 month was 30,186 
gallons, which was put into casks, each holding 43 gallons. How 
many casks were used ? 

49. What is the quotient of 120,773,144 -5- 693 ? 20J^,007, 

50. The dividend is 534,177,473, and the divisor 5,834. What is 
the quotient? 90,003. 

51. Divide 1 billion 962 million 198 thousand 504 by 38 thou- 
sand 9. 'tO tJunuand 56. 

C-A.se III. 
Remainders after Dividing last Partial Dividend. 

103* Ex. After dividing 1,315 acres of land into as many 
farms as possible of 92 acres each, how much land will be 
left? 

Explanation. — ^The divisor, 92, is con- 
tained in the last^ partial dividend, 395, 
4 times, with a remainder of 27. As there 
is no figure of the dividend that has not 
been used, we have no figure to write 
with the 27 to form a new partial divi- 
dend, and the work is completed, leaving 
a remainder of 27. Hence, after dividing 1,315 acres of 
land into 14 farms of 92 acres each, there are 27 acres re* 
maining undivided. See Mana&i. 

:PItOBIiEM8, 

53. How many payments of $350 each must I make, to pay for a 
house and lot worth $3,400 ? 9, and me payment of $250. 

53. A farmer made 963 gallons of cider, which he put into casks 
holding 41 gallons each. How many full casks had he ? 

23, atid 19 gallons over. 

54. The dividend is 80,963, and the divisor 376. What is the 
remainder ? 123. 

55. A forwarder ships 15,500 barrels of flour to New York, by 
canal. If 856 barrels make a boat load, how many full boat loads 
has he to ship ? 18, and 92 larreU remainder. 
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66. If the directors of a railroad company appropriate $32,000 
for the purchase of passenger cars, and the cars cost $1,875 each, 
how many cars can be bought with the appropriation ? 

17, and leave a wrpLvs of $125, 

57. What will be the remainder, after dividing 63,676 by 573 ? 

58. How many bales of 396 pounds each can be made from 
84,000 pounds of cotton ? JSemainder, 48 pounds, 

59. 1,405,169 -T- 3,376 = how many ? Bemainder^ 953. 

60. The dividend is 5 nullion 93 thousand 309, and the divisor 
10 thousand 33. What is the remainder ? 

61. Divide 66,433,783 by 37,541. JSemainder, 1,278. 



CASE IV. 

The Divisor any number of Tens, Hundreds, Thousands, 

and so on. 



106. Ex. 1. Divide, 67,200 ty 

Explanation. — By the First Solution it 
will be seen that, after removing as many 
figures from the right hand of the divi- 
dend as there are ciphers in the divisor, 
the remaining figures of the dividend are 
the same as iJie quotient. Therefore, 

In the Second Solution we have brought 
down, for the quotient, all the figures of the 
dividend except as many of its right-haud 
figures as there are ciphers in the divisor. 

Ex. 2. Divide 49,392 by 1,000. 

Explanation. — ^By tlie First Solution we 
see that, if we omit the three right-hand 
figures of the dividend, the other figures 
are the same as the quotient, and that 
the three right-hand figures thus omitted 
are the same as the remainder. There- 
fore, 
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In the Second Solution we have brought second bolxttiok. 
down, for the quotient, all the figures of 49^39^ [1000 
the dividend except three, (i. e,, as many 4^ ^'^ 
of the right-hand figures as there are 
ciphers in the divisor), and for the remainder we have 
written the three right-hand figures. Hence, 

I. Bemoving the units* jfigure from a number, divides the 
number by 10, 

IL Bemoving the units and tens, or the two right-hand 
figures from a number, divides it by 100. 

m. Bemoving the three right-hand fygures from a number, 
divides it by 1,000, 

IV. Bemoving the four right-hand figures, divides by 10, 000 ; 
remxmng five figures, by 100,000; remx)ving six figures, by 
1,000,000; and so on. 

V- The figures removed are the remainder, and the other 
figures are the quotient. 

107« When the divisor contains more than one ten, hun- 
dred, thousand, etc., the manner of obtaining the final 
remainder is more difficult. For illustrating the method^ 
we will take the following examples : 

(1) (2) (3) (4) 



75 115 75 [3 
5 25 



15 13 75 [5 



15 y 5 7500 y 100 



15 { 3 75 



1500 y 100 
15 



5 5 5 

By carefully examining these four examples, we see in 
Ex. 1 that the quotient of 75 divided by 15 is 5 ; in Ex. 2, 
3, that the quotient is not changed by dividing both divisor 
and dividend by 3 or 6 ; and in Ex. 4, that the divisor, 
1,500, and the dividend, 7,500, may both be divided by 100, 
and the results used as divisor and dividend, without af- 
fecting the final quotient. That is, 

Both ditnsor and dividend may be divided by the same num^ 
ber, unthout affecting the value of the final quotient. 
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FIRST SOLUnOK. 

SJ^OO 



SEOOITD SOLUTION. 

SJi.\00 



108. Ex. Divide 15,284 by 3,400. , ^"7/ 

*' 15284 

Explanation. — ^In the First Solution we 13600 
divide as taught in Case IDL, and obtain a iQSJL 
quotient of 4, and a remainder of 1,684. 

In the Second Solution we first divide 
both divisor and dividend by 100, (which l52\8Ji. 
we do by cutting off, by a vertical line, ISO 
the two right-hand figures from each "J^ 
term), obtaining 34 for a new divisor, 152 
for a new dividend, and a remainder of 84. Dividing 152 
by 34, we obtain a final quotient of 4, and a second re- 
mainder of 16. Since this remainder was obtained by sub- 
tracting 136 hundreds from 152 hundreds (see First Solu- 
tion), it must be 16 hundreds ; while the first remainder, 
84, is the tens and ones of the dividend. We therefore 
unite these two remainders, by annexing the 84 to the 16 
(hundreds), and we have 1,684 for the final remainder, the 
same as in the First Solution. Hence, 

In dividing by any number of tens, htmdreds, thousands, 
and so on. 

The final remainder cormsts of the figures which were cut off 
from (he dividend, annexed to the figures of the last remainder. 

:PnOBLEM8. 

62. A dealer sold 10 sewing-machines for $650. How much were 
they apiece ? 

63. A cental of grain is 100 pounds. How many centals in 
47,300 pounds ? 1,73, 

64. The capital or stock of a certain mining company is 
$225,000, and it is divided into $1,000 shares. How many shares 
of stock are there ? 

65. At $2,000 each, how many steam-tugs can be bought for 
%6,000? 

66. A builder paid $5,760 for boards, at $30 per thousand. How 
many thousand feet did he buy ? 192, 



DIVISION. 65 

(17. A carriage maker received $1,200 for light carriages, at $200 
apiece. How many carriages did he sell ? 

68. What is the quotient of 393,400,000 divided by 100,000 ? 

69. A government agent paid $56,400 for horses for the army, at 
$150 apiece. How many did he buy ? S76. 

70. A farmer having $83, wishes to purchase yearling calves, at 
$10 a head. How many can he buy ? 8, and hofoe $3 left, 

71. How many freight cars will be required to transport 58,293 
barrels of flour, if 100 barrels make one car load ? 

582 fuU cars, and 1 car carrying 93 harrels. 

72. A company purchase a hotel in New Orleans for $165,675, 
and the payments are to be $25,000 annually. How many pay- 
ments must they make ? 6 of $25 j 000 each, and 1 of $15, 675, 

73. Divide 193,285 by 36,000. Bemainder, 13,285, 

74. What is the quotient of 17,630,000 divided by 24,000 ? 

109. The facts deduced in Arts. 95, 98, 106, 107, may now 
be stated as 

General Principles of division. 

L A ccyncrete number can he divided by either a concrete or 
an abstract number, 

n. An abstract number can be divided by an abstract number 
only. 

in. The quotient is an abstract number, when the divisor and 
dividend are both abstract or both concrete numbers, 

IV. The quotient is a concrete number y when the divisor is an 
abstract, and the dividend a concrete number, 

V. Any quotient figure is of the same order of units as the 
last figure of the dividend used to obtain it, 

VI. The removal of the right-hand figure from a number 
divides that number by 10. 

Yn. Both divisor and dividend may be divided by the same 
number, without ejecting the value of the final quotient. 

VJULl. Ihe right-hand figure of any remainder is qftihe same 
order of units as the last figure of the dividend u^sed. 
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llOt Upon these principles is based the 

!Rule for Division of Integers. 
I. For Long Division. 

1. Flace the divisor at the right of the dividend, separate 
them hy a line, and draw a line under the divisor to s^arate it 
from the quotient. 

2. Find how many times the divisor is contained in the first 
partial dividend, and write the result for the first figure of the 
quotient. 

3. Multiply the divisor iy this quotient figure, subtract the 
product from the partial dividend used, and to the remainder 
annex the next figure of the dividend for a new partial divi- 
dend. 

4. In the same manner, continue to divide, multiply, sub- 
tract, and bring down, until all the figures of the dividend 
have been used. 

11. For Short Division. 

1. Write the divisor and dividend as in LongJDivision, and 
draw a line under the dividend to separate it from the quotient. 

%, Find how many times the divisor is contained in the 
first partial dividend, as in Long Division, and write the 
result under the last figure of the dividend used, for the first 
figure of the quotient. 

3. Multiply, subtract, and form a new partial dividend, as 
in Long Division, performing the operations mentally. 

4. Divide this partial dividend, and write the result as the 
second figure of the quotient. 

5. Proceed in the same manner until all the figures of the 
dividend have been used. 

m. For dividing by any number of tens, hundreds, thou- 
sands, and so on. 

1. Cut off the ciphers by a line, and also an equal number 
of figures from the right of the dividend. 
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2. Divide the remaining figures of the dividend ly there' 
maining figures of the divisor. 

3. For the true remainder, annex to the last remainder the 
figures cut off from the dividend. 

75. An army contractor paid $276,560 for beef, at $16 a barrel. 
How much beef did lie buy ? 17,285 barrels, 

76. In a cotton-factory are 54 looms, which were bought at a 
total cost of $9,730. What was the cost of each loom ? 

77. A canal 97 miles long was constructed at a cost of $14,131,930. 
What was the cost per mile ? fl45, 690. 

78. Peter having an ear of com in which were 864 kernels, 
planted it in hills of 6 kernels each. How many hills did he plant ? 

79. He planted the com in 8 equal rows. How many hills were 
there in each row ? 18. 

80. The fare of 219 passengers by steam-ship from New York to 
Havre, was $36,135. How much was the fare of each passenger ? 

81. At $60 a head, how many cows can be bought for $1,650 ? 

^j with $30 left 

82. A city builder received $780,000 for building brown-stone 
front houses, at an average price of $10,000 each. How many 
houses did he build ? 

83. A manufacturer sold reapers at $130 each, and received 
$6,240. How many reapers did he sell ? ^. 

84. How many barrels, each holding 200 poimds, will be required 
for packing 47,875 pounds of pork ? 

239, with 75 pounds ofporlc left 

85. A wholesale grocer bought 3,440 pounds of tea, in 80-pound 
chests. How many chests did he buy ? J^S, 

86. How many canal boats can a transportation company buy 
with $34,000, at $1,000 each ? 

87. In the schools of a certain city 28,497 pupils are taught by 
483 teachers. What is the average number of pupils to a teacher ! 
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88. A paper maker having 361,920 sheets of foolscap, put it up 
for market m quires of 24 sheets each. How many quires were 
there? 

89. He sold the paper by the ream of 20 quires. How many 
reams did he sell ? 75^, 

90. The United States Government paid $103,600 for 740 army 
wagons. How much was that for each wagon ? $1^0. 

91. What is the quotient of 447 bilUon 670 million 621 thou- 
sand 104 divided by 4 million 930 thousand 76 ? 90 thousand 8O4, 

92. Divide 660,886,723 by 982. Bemainder, 723. 

93. The dividend is 468,002,659, and the divisor 9,497. What 
is the remainder ? 9,493. 

94. A planter raised 86,301 pounds of cotton on 223 acres of 
land. How many pounds was the yield per acre ? 387. 

95. The New York and New Haven Kailroad track is 401,280 
feet long. How many miles from the New York to the New 
Haven Railroad depot, there being 6,280 feet in a mile ? 76. 

96. In a certain county $2,039,688 were paid in bounties to 
2,394 volunteers. What bounty was paid to each soldier ? $852. 

97. How long will 564,000 rations last an army brigade of 5,875 
men ? 96 days. 

98. A produce buyer purchased 417 bushels of wheat, 873 bush- 
els of oats, and 314 bushels of barley. The bins in his storehouse 
will hold 72 bushels each. How many bins will each kind of 
grain fill ? Wheat, 5 tins, and 57 hushds over. 

Oats, 12 " " 9 " " 
Barlef/, 4 " " 26 " " 

99. K all of the grain was of one kind, how many bins would it 
fill ? 20 Imshds, remainder. 

100. A man buys a farm of 113 acres, at $54 an acre. He pays 
$1,892 down, and agrees to pay the balance in 6 equal yearly pay 
ments. How much of the debt must he pay each year ? $785, 



BEVIEW PROBLEMS. C9 

SECTION VII. 

^BVIBW THOSZBMS JJ\r IJSTTBGBnS. 

1. THEpartsof anumber are73, 437, 856, and 32,519. What is 

the number ? See ManuaL 

2. The minuend is 59,408, and the subtrahend 14,642. What is 
the remainder ? 

3. The sum of two numbers is 1 million 56 thousand, and one of 
the numbers is 304 thousand 9. What is the other number ? 

4. A reward of $7,650 was shared among 4 detectives, the first 
of whom received $2,225, the second $1,750, and the third $1,875. 
How much did the fourth receive ? 

5. The multiplicand is 185,046, and the multiplier 4,309. What 
is the product ? 

6. What is that number, the factors of which are 384, 27, 90, and 
10,000 ? 

7. The dividend is 1,728,000, and the divisor 1,800. What is the 
quotient ? 

8. If the dividend is 5,443,200, and the several successive divisors 
are 9, 14, and 600, what is the final quotient ? 

9. A farmer's expenses and receipts one year were as follows : 

JEkcpenses. Beceipts. 

<%i ^a^l ^2pS S^oi 7f^ea^. jf^/P 

^' ^^ ^P '^ <^a^ SS'S 

'^ ^J^lihe^uia/ Q^nA^" rr ^^^ ^^0 

^nen^ /S^^r ^au //<f 

'[ S^a^i^ (S^iCfufed ^<rS '' Mi/- /// 

'' o/'n.'/eieJ^ ^ni^ /j^O '' ^</- - PS 

Did he make or lose money that year, and how much ? $3S6. 

10. He sold his hay at $8 a ton. How much hay did he sell ? 

11. K 7 bricklayers are 67 days in putting tip the walls of a 
machine-shop, and each man lays 1,950 bricks a day, how many 
bricks will there be in the walls of the building ? 9H,550, 
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12. From a cistern containing 19,437 gallons of water, 13,204 gal* 
Ions were drawn out, and afterward, during a rain storm, 7,483 gal- 
lons ran in. How much water was there in the cistern ? 

13,626 gallons, 

13. The live weight of an ox was 1,816 pounds. When dres^^, 
the four quarters weighed respectively 271, 264, 275, and 287 
pounds ; the hide weighed 85 poimds, and the tallow 97 pounds. 
What was the difference between the live and dead weight of 
the ox? 537 pounds. 

14. One season a jobbing carpenter built 5 dwellings, which cost 
him $3,176, $5,194, $1,342, $6,950, and $788. He received for 
building them $3,875, $6,820, $1,280, $7,896, and $875. What 
were his season's profits ? $3,296. 

15. The cost of mounting and equipping a cavalry regiment of 
1,037 men was $213,622. How much was the cost per man ? 

16. One year a stove manu- 53 No, 10 Stoves^ at $33 
facturer sold to a wholesale 
dealer, stoves as per annexed 
schedule. 

To how much did the sales 

amount? SeeManuaU ^^7 ^5^ 

17. I bought a farm of 153 acres, at $95 an acre, and paid down 
$2,500. How much of the purchase money remained unpaid ? 

18. A man bequeathed to each of 2 sons $7,600 ; to a third son 
$1,500 ; to each of 3 daughters $3,775 ; and the balance of his 
estate, which amounted to $6,877, to other parties. But the will 
was set aside, and the property was divided equally among his 
children. How much did each receive? $5,817, 

19. A merchant bought a piece of broadcloth containing 56 
yards, for $266, and sold it at $6 a yard. How much was his 
profit ? 

20. In the Oakland Mill are 9 run of stone, each capable of 
grinding 100 bushels of wheat per day. In what time can 297,000 
bushels of wheat be ground ? 330 days. 

21. A dairy-man has fodder enough to keep his 35 cows 4 months. 
If he s^^lls 7 cows, how many months will the fodder last the rest ? 



169 " 


9 


(( 


4t 


28 


214 " 


8 


u 


(( 


24 


192 " 


7 


(t 


u 


22 


73 " 


6 


u 


u 


18 



BEVIEW PROBLEMS. 71 

22. The receipts and expenditui'es of a church society for one 
year were as follows : 



Beceipts, 
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How did the account stand at the close of the year ? 

23. The United States Supreme Court consists of a Chief Justice, 
whose salary is $6,500 per annum, and 9 associate justices, whose 
salaries are $6,000 per annum each. How much do all their sal- 
aries amount to in one Presidential term ? $21^2,000, 

24. How many military companies of 98 men each can be formed 
from 3,675 recruits ? S7, with 49 recruits left. 

25. A wood dealer sold 36 cords of hickory wood, at $6 a cord, 
75 cords of maple wood, at $5 a cord, and 43 cords of soft wood, 
at $4 a cord. How much did he receive for the whole ? $76S, 

26. A farmer who raised 984 bushels of oats, after retaining 48 
bushels for seed, and enough to winter 5 horses, allowing 50 bush- 
els to each horse, sold the balance. How many bushels did he 
sell ? 686. 

27. A lady having $100, paid $58 for a set of furs, and $2 a 
yard for 17 yards of silk. How much money had she left ? $8. 

28. A grocer bought 2,880 pounds of coffee in 120-pound sacks. 
How many sacks did he buy ? 

29. A grocer bought 5 hogsheads of molasses that were billed to 
him at 140 gallons each ; but the first was 17 gallons short, the 
second 5 gallons, the third 9 gallons, the fourth 4 gallons, and the 
fifth 2 gallons. How many gallons were in the 5 hogsheads ? 

30. A soldier enlisting for 3 years received a bounty of $949. 
He served 8 months as a private, at $13 a month; 8 months as a 
corporal, at $14 a month; 13 months as a sergeant, at $17 a 
month ; and 7 months as an orderly sergeant, at $18 a month. 
What was the total amount of his pay ? How much did it average 

per month ? See Manual, $J|2 peT TMJrfvXK 
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T<Me of Areas used in the next ten Problems, 



BQUABB MILKS. 

United States 3,001,003 

France ;. 207,829 

England 50,922 

Island of Australia. . .2,980,770 
" " Borneo (about) 820,000 

" " Cuba 47,278 

Texas 280,000 

California 159,000 



SQUAEB MILES. 

New England 65,038 

Michigan 66,243 

Illinois 55,405 

Georgia. 52,009 

New York 50,519 

Tennessee 45,600 

Ohio 39,964 

Massachusetts 7,800 

See ManuaL 



31. Into how many states, each as large as New York, could 
Australia be divided ? 59, and I49 square miles remainder, 

32. How many states, each as large as Massachusetts, might be 
formed from Texas ? 

33. The Island of Borneo is how many times as large as Cuba ? 

34. How much larger is the State of Illinois than England ? 

35. The Island of Australia is how many times as large as New 
England ? and how much larger or smaller than Tennessee is the 
remainder ? 8,460 square miles, 

36. If all the territory of the United States were divided into as 
many states as possible, each as large as Michigan, the remainder 
forming another state, how many states would there be in the 
Union, and what would be the size of the small state ? 

5^ states ; 20, 123 square miles, 

37. If a country consisted of 376 states, each as large as Massa- 
chusetts, would its area be greater or smaller than the area of the 
United States ? 68,202 square miles, 

38. If Texas were divided into 4 states of equal size, how much 
larger than Ohio would each of them be? 

39. How does 3 times the area of Georgia compare with the area 
of California? 

40. Into how many countries could the United States be divided, 
and each have an area equal to the combined areas of France and 
England ? 15J^,741 square miles more than 11 such countries. 
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SECTION I. 

111. We have already learned (Chap. I., Sec. IL) that the 
places of the different orders of integral units — as ones, 
tens, hundreds, thousands, ten-thousands, and so on — 
increase in value from right to left in a tenfold ratio, or by 
the constant multiplier 10, Thus, 10 times ones are tens, 
10 times tens are hundreds, 10 times hundreds are thou- 
sands, and so on. 

We have also learned that the orders of units decrease 
from left to right in a tenfold ratio, or by the constant 
divisor 10. Thus, thousands -h 10 are hundreds, hundreds 
-7- 10 are tens, tens -^ 10 are ones, or simple units. 

112« Continuing this division below ones, we obtain a 
new class of numbers, which are subject to the same gen- 
eral laws as are integers, and which differ from them in 
only one respect, namely ; the value of a unit of any order 
is less than unity, or 1. Thus, 

If ones are divided by 10, the resulting units are ienihi ; 
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and so on. 













113« ^ Scale y in Arithmetic, is an established order of 
increase or decrease from any unit to higher or lower units 
in the same class of numbers. 
4 
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1 14. A decimal Scale is one in which the values of 
the orders of units increase by the constant mnltiplier, and 
decrease by the constant divisor, 10. 

Notes.— 1. The term decimal is derived from the Latin tJec^n, which sig- 
nifies 10. 
2. The scale of integers is a decimal scale. 

IlSt A Decimal Unit is one of the equal decimal 
parts into which a thing, or the unit 1, is divided; as, 
1 tenth, 1 hundredth, 1 thousandth, 1 ten-thousandth, and 
so on. 

116« A Decimal is a number expressed by decimal 
units ; as, 7 tenths, 258 thousandths. 

Notes. — ^1. A number consisting of an integer and a decimal is a Waed 
Nvmher ; as, 8 and 25 hundreds. 

2. Integers and decimals together form one general class of numbers, 
called Dedmal Numbers, 



-*■• ♦ •^>- 



SECTION II. 

JVOTATIOJV AJVD JVUMB^RATIOJ^. 

117t If we divide an apple into 10 equal parts, each of 
the parts is 1 tenth of the apple. When any thing, or a 1, 
is divided into 10 equal parts, 1 of the parts is 1 tenth of the 
thing or the 1, 2 of the parts are % tenths, 3 of them are 
S tenths, 4 of them are >^ tenths, and so on. 10 tenths ore 1. 

1 tenth is written .1 



2 tenths are written ,2 

3 « " " .3 

4 " " " 4 

5 " " " .5 



6 tenths are written ,6 

8 " " " .8 

9 " " " ,9 



118, In the number 111 the first or left-hand figure is 1 
hundred, the second figure is 1 ten, and the third figure is 
1 one. Since 1 ten is 1 tenth of 1 hundred, and 1 one is 
1 tenth of 1 ten, it follows that 
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Uie value of any figure in a number is 1 tenth of the value 
(fa lUce figure standing in the next place at the left. Hence, 

119« The value of any figure written at the right of ones 
is tenths. 

1 and 1 tenth are written 1.1 

19 and 3 tenths " " 19.3 

60 and 7 tenths »* " 50.7 

276 and 9 tenths " " ^6.9 

120« The decimal ^Point is a period or point (.) 
placed before tenths. When placed between figures, the 
decimal point is always read and. Thus, 4.5 is read " 4 and 

5 tenths." see Manual. 

In writing decimals, the decimal point must always be 
used. 

1. Read .4, .8, .1, 7.3, 10.9, 392.6, 7198.2. 

2. Write five tenths, one tenth, nine tenths* 

3. Write 17 and 3 tenths ; 28 and 6 tenths. 

4. Write 240 and 9 tenths ; 1006 and 5 tenths. 

5. Write two tenths ; five hundred sixty and four tenths. 

121 • If any thing, or a 1, be divided into tenths, and 
then each of the tenths be divided into 10 equal parts, there 
will be in the whole thing, or the 1, 10 times 10, or 100 
equal parts ; and each of the parts will be 1 hundredth of 
the whole thing, or of the 1. Hence, 

1 hundredth is 1 terdh of 1 tenth. And, since the value of 
a figure in any place is 1 tenth of the value of a like figure 
in the next place at the left (see 118), it follows that 

The value of any figure written at the right of tenths is 
hundredths. 

1 hundredth is written .01 

2 hundredths are " .02 
5 " ** " .06 
8 " " " .08 
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122« .37 is 3 tenths and 7 hundredths. But 3 tenths = 
30 hundredths, and 30 hundredths + 7 hundredths = 37 
hundredths. 

Tenths and hundredths are read together as hundredths, 

.28, or 2 tenths and 3 hundredths, is read 23 hundredths. 
.57, or 5 tenths and 7 hundredths, is read 57 hundredths. 
6.85, or 6 ones, 8 tenths, and 5 hundredths, is read 6 and 85 hun- 
dredths. 

6. Read .43, .91, .04, 8,32, 6.09, 47.47, 5080.06. 

7. Write 3 hundredths ; 51 hundredths ; 2 and 75 hundredths. 

8. Write 15 'and 15 hundredths ; 828 and 11 hundredths. 

9. Write 30 and 30 hundredths ; 200 and 2 hundredths. 

123t If any thing, or a 1, be divided into hundredths, 
and then each of the hundredths be divided into 10 equal 
parts, there will be in the whole thing, or the 1, 100 times 
10, or 1,000 equal parts ; and each of the parts will be 1 
thousandth of the whole thing, or of 1. Hence, 

1 thousandth is 1 tenth of 1 hundredth. And the value of 
any figure written at the right of hundredths is thou- 
sandths. (See 118). 

1 thousandth is written ,001 
4 thousandths are " .00^ 

7 " " " M7 

" " " ,009 

124. .278 is 2 tenths 7 hundredths and 8 thousandths, or 
27 hundredths and 8 thousandths. But 27 hundredths = 
270 thousandths, and 270 thousandths + 8 thousandths = 
278 thousandths. 

Tenths, hundredths, and thousandths are read together as thou- 
sandths. 

.006 is read 6 thousandths. 
.072 is read 72 thousandths. 
.498 is read 493 thousandths. 
19.136 is read 19 and 136 thousandths. 
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10. Read .43, .18, .02, 6.27, 342.51, 99.07. 

11. Read .176, .684, .096, .204, .007, .901. 

12. Read 4.23, 19.07, 70.219, 9.021, 817.108, 11.005. 

13. Write 5 tenths and 6 hundredths, or 56 hundredths. 

14. Write 93 hundredths ; 6 hundredths. 

15. Write 1 tenth 9 hundredths and 7 thousandths, or 197 thou- 
sandths. 

16. Write 211 thousandths ; 42 thousandths. 

17. Write three hundred seven thousandths. 

18. Write 30 and 19 hundredths. 

19. Write 256 and 4 hundredths. 

20. Write 193 and 5 thousandths. 

21. Write 3,281 and 59 thousandths. 

22. Write 10,000 and 208 thousandths. 

125« A figure at the right of thousandths is ten-ifwu- 
sandths; and a decimal containing tenths, hundredths, thou- 
sandths, and ten-thousandths, is read as ten-thousandths. 

.5763 is 5 tenths, 7 hundredths, 6 thousandths, and 3 ten-thou- 
sandths, and is read 5,763 ten-thousandths. 

126t A figure at the right of ten-thousandths is hundred" 
thomandths ; and a decimal containing tenths, hundredths, 
thousandths, ten-thousandths, and hundred-thousandths, is 
read as hundred-thousandths. 

.57208 is 5 tenths, 7 hundredths, 2 thousandths, ten-thou- 
sandths, and 8 hundred-thousandths, and is read 57,208 hundred- 
thousandths. 

127» A figure at the right of hundred-thousandths is 
miUion^, a figure at the right of millionths is ten-miUiontha, 
a figure at the right of ten-millionths is hundred'iniUiontfhs, 
and so on. 

128« When the right-hand figure of a decimal is mill- 
ionths, the vrjiole decimal is read as millionths ; when the 
right-hand figure is ten-millionths, the decimal is read as 
ten-millionths ; when the right-hand figure is hundred- 
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millionths, the decimal is read as hundred-millionths, and 
so on. And in general, ^ 

The figures of a decimal are read tlis same as the figures of 
an integer, and to the whole decimal is given the heal name 
of the last or right-hand figure. 

.476298 is 476,298 millionths. 
.6008721 is 6,008,721 ten-millionths. 
.87396483 is 87,396,483 hundred-milliontha. 
.000084 is 84 millionths. 
.0006008 is 5,008 ten-millionths. 
.06070802 is 6,070,802 hundred-millionths. 

129» .5 is 5 tenths. .50 is 50 hundredths, or 5 tenths 
and hundredths. .500 is 500 thousandths, or 5 tenths, 
hundredths, and thousandths. That is, .5, .50, and .500 
are all of the same value, namely, 5 tenths ; consequently, 
ciphers on the right of a decimal do not change the places 
of the other figures. Hence, 

L Ciphers may be annexed to any decimal, or decimal 
ciphei'S to any integer, without clianging its value; and 

n. Ciphers may le omitted from the right of any decimal, 
or decimal ciphers from the right of any integer, vnthoui 
changing its valus. 

130« TABLE OF VALUES OF DECIMAL NUMBEBS. 

One decimal figure expresses tenths. 

Two decimal figures express hundredths. 

Three " " " thausandtha. 

Four " " " ten-th/msandths. 

Five " " " hundred-thmuandths. 

Six " " " miUionths. 

8ef)en " " " ten-miUionths, 

Eight " " " hundred-miUionths. 

Nine " " " Uaionths, 

And so on. Seo ManaaL 



NOTATION AND NUMERATION. 



79 



131 1 Figures Btandmg in places at equal distances to the 
light and left of ones have names that correspond to each 
other, as shown in the following 

DIAOBAM OF DECIMAL NOTATION. 

9876643 2 1. 23456789 




132t This diagram also shows that the value which any 
figure in a decimal expresses, is determined by the place it 
occupies. 

133« From the illustrations and explanations now given, 
wo deduce the following 

^rhiciptes of decimal JVoiaiion and JVumeration^ 

I. All places to the right of unity are decimals, 

n. The values of the different places in a decimal increase 
from right to left, and decrease from left to right, in a tenfold 
ratio, 

m. The place which any figure occupies in a decimal de- 
termines tlie value expressed hy it in that decimal, 

IV. The decimal point must always ie placed before tenths, 

V. In writing a decimal, all places not named must be 
filled by ciphers. 

VI. Decimal ciphers may be annexed to, or omitted from, 
the right of any number, witlwut changing its value. 

Vn. The names of places equi-distant to the left and right 
of unity differ only in their terminations, those at the left 
terminating in ns or ds, and those at the right in ths. 

VJLLt. The figures of a decimal are read the same as the 
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figures of an integer ^ the name of the place occupied by the 
right-hand figure of the decimal being pronounced after the 
last figure read, se© MannaL 

131» These principles folly establish tliis 

General Zaw of Decimal JV^umbers. 

Integers and decimals form one class of numbers, in the 
dedmed scale; and all like operations upon the two divisions 
of the class are governed by the same principles. 

JEXEJtCISES. 

23. Bead .1765 ; .8046 ; 92.1005 ; 100.0048. 

24. Read .80417 ; .00009 ; 53.40206 ; 10.00538. 

25. Head .476398 ; 11.000141 ; 904.204080 ; 21.600008. 

26. Read .4598217 ; 19.8006009 ; 214.0380965. 

27. Read .00000001 ; .70876941 ; 329000.80000185. 

28. Read 3976.070009 ; 56.0085 ; 10006.000596. 

29. Read 5.5682 ; 273.8760099 ; 1.000000007. 

80. Write 291 ten-thousandths ; write 706,095 millionths. 
31. "Write 508 millionths ; write 217 hundred-millionths. 
82. Write 90,085,705 hundred-millionths. 
33. Write 5 ten-miliionths ; write 18 ten-billionths. 

84. Write 8,750 and 17 ten-thousandths. 

85. Write 7 thousand and 7 thousandths. 

86. Write 2,548,006 and 905 millionths. 

87. Write 19 and 19 biUionths. 

88. Write 297,641,879 trillionths ; write 700,849 ten-bilHonths. 

89. Write six hundred seventeen millionths, 

40. Write six hundred and seventeen millionths. 

41. Write four thousand seven hundred-thousandths. 

42. Write four thousand and seven hundred-thousandths. 

43. Write four thousand and seven hundred thousandths. 

44. Write eight hundred nine thousand one hundred fifty-seven 
ten-millionths. 

45. Write sixty-three million three hundred fifty-four thousand 
eight hundred seventy-seven biUionths. 

46. Write one thousand four hundred and ten thousandths. 

See Hanaali 
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SECTION III. 
^ ^ D I T I o j\r. 

135. Ex. What is the sum of 56.125, 9.356, and 123.25 ? 

Explanation. — Since only like orders of bolutiow. 
units in different numbers can be added (see 56,12 5 
39, n.), we write the numbers with like orders i &%'%/; 

of units — both decimal and integral — ^in the ■ 

same columns. The decimal points then stand ^8 8 .7 3 1 
in a column. We commence at the right, and 
add as in integers. Since the sum of thousandths is thou- 
sandths, the sum of hundredths is hundredths, and the sum 
of tenths is tenths, and there are thousandths, hundredths, 
and tenths in the given parts, there must also be thou- 
sandths, hundredths, and tenths in their sum. We therefore 
place the decimal point in the sum before the 7, and directly 
under the decimal points in the parts. 

136. ^ute for Addition of Decimals. 

I. Write the numbers so that the dedrrud points shall stand 
in a column. 

n. Add in the sams manner as in integers, and place the 
decimal point in the sum directly under the dedmul points in 

the parts, see Manual. 

PBOBLEMS, 

(1) (2) " (3) (4) (5) 

.321 .48 3.62 162.71 .0052 

.746 .697 517.83 48.086 .02081 

.984 .8 21.9 3916.8004 .016 

.258 .5764 674.08 .721 .0000875 

6. A farmer brought three loads of wood to market, the first load 
containing .8 of a cord, the second .75, and the third .9875. How 
many cords did he bring in all ? 2.4875. 

4* 
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7. A peddler traveled 6.75 miles one day, 4.6 miles the next, 
7.384 miles the third, and 2.14 miles the fourth. How far did he 
travel in the four days ? 20.874 miles. 

8. How many acres in four fields, there being 9.5 acres in the 
first, 11.4 acres in the second, 8.75 acres in the third, and 12.675 
acres in the fourth ? 4^.325. 

9. A lady bought 16.25 yards of silk, 12.75 yards of alpaca, 6.5 
yards of merino, 11.875 yards of delaine, and 23.5 yards of French 
calico. How many yards of goods did she purchase ? 70,875. 

10. A farmer sold eight lots of hay, as follows : 7.637 tons, 3.5 
tons, 17.396 tons, 5.824 tons, 12 tons, .95 of a ton, 8.0625 tons, and 
6.4 tons. How much hay did he sell ? 61,7695 tons, 

11. In six consecutive days a company of California miners 
obtained 3.5286 ounces, 1.4 ounces, 3.125 ounces, 7.0064 ounces, .65 
of an ounce, and 2.72 ounces of gold. What was the whole amount 
for the six days ? 18,43 ounces. 

12. Capt. Allen's farm consists of 7.4 acres of woodland, 16.275 
acres of pasture, 23 acres of meadow, 6.025 acres of orchard and 
garden, and 72.3 acres of tilled land. How much land is there in 
his farm? 125 acres. 

13. At London the average fall of rain is, for 

MONTHS. INCIIKS. IfONTIIS. INCHES. MONTHS. INCHES. 

January, 1.483 May, 1.853 September, 2.193 

February, .746 June, 1.83 October, 2.073 

March, 1.44 July, 2.516 November, 2.4 

April, 1.786 August, 1.453 December, 2.426 

What is the average annual fall ? 22,199 inches. 

14. A real-estate agent received for his services in selling seven 
farms, $137.25, $94.5, $216,375, $56.4, $113.7. $80,625, and $296.3. 
What were his total receipts ? - $995.15. 

15. A grocer bought six hogsheads of molasses, containing 117.5 
gallons, 124 gallons, 129.3175 gallons, 104.75 gallons, 130.0625 gal- 
Ions, and 131.5625 gallons. How much molasses did he buy ? 

10. What is the sum of 967 thousandths, 54 hundred-thou- 
sandths, 953 and 5 tenths, 7 and 375 thousandths, 1000 and 1 ten- 
thousandth, 6 and 75 hundredths, 8 and 80,808 hundred-thou- 
sandths, and 483 ? 2, JfiO and Jfi, 072 hundredrthousaneUhs. 
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SECTION IV. 

S us T!R^ C TlOJSr. 

137. Ex. 1. From 11.278 subtract 4825. 

Explanation. — Since only like orders of units bolutiok. 
in different numbers can be subtracted the one 11.2 78 
from the other (see 52, IL), we write the num- U.825 
bers with the units of the subtrahend, both deci- 6.i5 3 
mal and integral, under like orders of units of 
the minuend. The decimal point of the subtrahend then 
stands directly under that of the minuend. We subtract as 
in integers. Since the difference between thousandths and 
thousandths is thousandths, the difference between hun- 
dredths and hundredths is hundredths, and the difference 
between tenths and tenths is tenths, and there are thou- 
sandths, hundredths, and tenths in the given numbers, 
there must also be thousandths, hundredths, and tenths in 
their difference. We therefore place the decimal point in 
the difference before the 4, and directly under the decimal 
points in the given numbers. 

Ex. 2. From 52 subtract 9.785. 

Explanation. — Since decimal ciphers may be bolutiok. 

annexed to a number without changing its value 62,0 

(see 133, VI.), we annex ciphers to the minuend ^' '^85 

until it has as many decimal figures as the sub- 4 2.2 15 
trahend, and then subtract and place the deci- 
mal point as in the Solution of Ex. 1. 

138. 2lule for Subtraction of Decimals* 

I. Write the numiers with the decimal point of the sultra* 
bend directly under that of the minuend. 

n. Subtract in the same manner as in integers, and 
place the decimal point in the remainder directly under the 
decimal point in the subtrahend, see ManuaL 
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PBOBZEM8, 

(1) (2) (3) (4) 

From .8758 886.25 57.4628 2940 

Subtract -l^?^ 60.7682 41.98 .0492 

6. A merchant sold 19,25 yards of sheeting from a piece which 
contained 43.75 yards. How many yards were left ? j?^.5. 

6. A company that contracted to build a turnpike 17.5 miles 
long, have completed 9.875 miles. How much have they yet to 
build ? 7,625 miles. 

7. One year a stock farmer put 48.5 tons of hay into his bams, 
and the following spring he had only 8.75 tons. How much had 
he fed to his stock ? S4.75 tans, 

8. A seedsman having 78.625 bushels of choice potatoes, bought 
enough more to increase his stock to 120 bushels. How many 
potatoes did he buy ? 46.S75 Imshels. 

9. The owner of a schooner sold .8125 of her to the captain. 
What part of the vessel did he still own ? .6875, 

10. There are 192.8125 barrels of water in a cistern which will 
hold 820.5 barrels. How much more water will the cistern hold ? 

11. A man bought a horse for $118,375, and afterward sold him 
for $130.25. What was his gain ? $11,875. 

12. A load of hay with the wagon weighed 2 and 65 thou- 
sandths tons, and the wagon weighed 1 and 9 hundredths tons. 
What was the weight of the hay ? 975 thousandths of a ton, 

13. A woman sold a house and lot, which cost her $2250.5, for 
$1900.75. How much did she lose on it ? $S}fi,75, 

14. A person traveled 1,200 miles in 4 weeks, going 276.5 miles 
the first week, 818.37 miles the second, and 294.2 miles the third. 
How far did he travel the last week? 310,93 miles. 

15. A vessel of 400 tons burthen, bound up the lakes, ships at 
Buffalo 93.4 tons of railroad iron, 56.81 tons of salt, and 211.7 tons 
of general merchandise. How much does she lack of a full cargo ? 

16. A man having three farms, containing, respectively, 296.5 
acres, 146.75 acres, and 96 acres, sold to one man 72.5 acres, and to 
another 86 acres, and gave to each of his two sons 105.25 acres. 
How many acres had he left ? 169.25. 
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SECTION V. 

MUZ TITZICA. TIOJV. 

139t 2 times 4 are 8, 3 times 3 are 9, 5 times 7 are 35 (or 
35 ones) = 3 tens and 5 ones. In each of these illustra- 
tions the two factors are ones and the product is ones. 

The product of ones multiplied ly ones is always ones. 

110« In multiplying 24.3 by 2, the 8 of the prod- 
uct is obtained by multiplying the 4 ones of the 
multiplicand by the 2 ones of the multiplier. 
Hence, the 8 is ones, and the decimal point must 
be placed at the right of it. 

In multiplying 4.17 by 2.1, the 
product of the 4 ones of the multi- 
plicand and the 2 ones of the multi- 
plier is the 8 of the second partial 
product. Hence, that figure is ones, 
and the 8 of the final product is also 
ones. 

In Ex. 3, the 8 of the third partial product is the product 
of the ones of the multiplicand and the ones of the multi- 
pHer. Hence it is ones, and the 9 of the final product is 
also ones. 

In Ex^ 4, the 8 in the sec- 
ond partial product is ones, 
and the 9 in the final product 
is also ones ; and in Ex. 5, the 
7 of the third partial product 
is ones, and also the 8 of the 
final product. 

14L In Ex. 1 there is one decimal figure in one of the 
factors, and one decimal figure in the product. In Ex. 2 
there are three decimal figures in the factors and three in 
the product. In Ex. 3 and 4 there are four decimal figures 



£xS. 

2J^ 

il7 
8.34. 

8.757 



Ex.1. 

2 

48.6 

Ex. 8. 

4^20 

2.13 

1278 
426 
8.52 

9.0738 



Ex.4. 

4.316 

32.4 

17264 
8.632 
12948 



Ex.Bt 
2.5043 

3.4 2 

50086 
100172 
7.5129 



139.8384 I 8.564706 
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in the two factors and fotir in the product ; and in Ex. 5 
there are six decimal figures in the factors and six in the 
product From these examples we learn that 

The number of decimal figures in a product must equal tlio 
number of decimal figures in its factors. 

1 42« By examining this Example we see e^. 

that the 2 of the third partial product is 2.10 
the product of ones multiplied by ones, 1 . 3 

and therefore must be ones ; and that 

'of ones and tenths is tenths; 



The 
product 



of ones and hundredths, ) .^ ij^^redths ; 

and of tenths and tenths > 

of ones and thousandths, ) is thou- 

and of tenths and hundredths ) sandths ; 

of tenths and thousandths, 

and of hundredths and hun , ,^, 

\ sandths : 
dredths ) • 

of hundredths and thousandths is hun 

dred-thousandths. Hence, 



2 



2 



}■ 



is ten-thou- 



I4i 


2\0 


6\3\ 


0\9 


.1\0\ 


3\ 



3 

2 

6 



.7 



O *< 



6 



5\9\6 



AS f 



s 
o 



o 
•3 

a 



I 

"8 



Ex.1. 



TJie number of the decimal place in which the product of 
any tivo decimal figures belongs^ counting from ones, is equal 
to the sum of the numbers of the decimal places of the two 
figures multiplied. 

113t Since 3 times ones is ones, we 
place the decimal point in Ex. 1 at the 
right of the in the product, as shown 
in (1). But the may be omitted from 
the multiplicand without changing its 
value, and the product will then be .759, 
as shown in (2). 

In multiplying 4 ten-thousandths by 2 
thottsandths, since the 4 is four places and 
the 2' is three places to the right of ones, 
the product, 8, must be seven places to the 
right of ones, and the other six places must 
be filled by ciphers. Hence, 



0) 
0.253 
£ 

0.769 



(2) 

.253 
5 

.759 



Ex.2. 

.0004. 
.002 

.0000008 
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Wlien tliere are not as many figures in the product as tliere 
are decimal figures in the factors^ decimal ciphers must be 
prefixed to the other figures to supply the deficiency. 

144* Upon the principles deduced in Art. 141, 142, 143, 

is based the 

^u^e for M^uttipHcation of Decimals, 

1. Write the numbers and multiply as in integers. 

n. Place the decimal point in the product, so that it sJiaU 
contain as many decim^il figures as both factors. 

• 1. How many gallons of oil are there in 16 barrels, each contain- 
ing 31.5 gallons ? SOJ^. 

2. In a certain manufactory 3.7 tons of coal are used each day. 
How much will be used in 28 days ? 96.2 tons, 

3. A farmer sows 1.75 bushels of wheat to the acre. How much 
seed will he require to sow 19 acres ? 33.25 husheU. 

(4) (5) (6) (7) 

33.125 miles 14.0 27.31 24753 
27^ _2^ 4.5 3.16 

8. Bought 137.5 acres of land, at $70.25 per acre. What did the 
whole cost ? SlOJiS4.S75, 

9. If 62.5 tons of iron be required for the track of one mile of 
i^^ilroad, how much iron will it take for 371.75 miles? 

10. One pound English money is worth $4.84 United States 
money. What is the value in United States money of 16.87 pounds 
English money ? $81.6508. 

11. What was the length of an army wagon-train that passed a 
given point in 4.08 hours, passing at the rate of 3.025 miles per 
hour ? 22,342 mUes. 

12. A mowing-machine company bought 137.5 tons of iron, at 
$32.75 a ton. To what did the purchase amount ? $4503.125. 

13. Brass is .8 copper and .2 zinc. How much copper and how 
much zinc must be used to make .875 of a ton of brass ? 

Copper^ .7 of a ton; zinc, .175 of a ton. 



88 DECIMALS. 

14. A man owning .8 of a mill, sold .8125 of his share. What 
part of the mill did he sell ? ,25 of U. 

15. If the length of a military step is 2.25 feet, how far will a 
soldier march in taking 1,762 steps ? 396^,5 feet. 

16. One week a butcher bought 354 lambs, at $4.7 per head. 
How much did they cost him ? 

17. If the average rate of speed of a railroad freight train, in- 
cluding stops, is 11.88 miles per hour, how far will it run in .85 of 
an hour? 

18. Limestone loses .35 of its weight when weighed in water. If 
a piece of limestone weighs 17.137 ounces in air, how much less will 
it weigh in water ? 6.99795 ounces. 

10. A cubic inch of silver weighs 6.0613 ounces, and gold weighs 
1.83865 times as much as silver. What is the weight of a cubic 
inch of gold ? 11.144609245 ounces. 

. (20) (21) (22) (28) 

72.65 .92 .000873 .00096 

.6 .37 .2Q .01298 

24. What is the product of .0625 and .48 ? .03. 

25. What is the weight of 25.75 feet of copper pipe, if one foot 
Weighs .875 of a pound ? 9,65625 pounds. 

26. If one man can mow 1.875 acres in a day, how many acres 
can 13 men mow in 7.5 days ? 182,8125. 

27. I made 825 gallons of cider. How much had I left, after 
selling 9 barrels, each containing 31.5 gallons ? ^i.5 gaUons. • 

28. On invoicing his stock, a merchant finds that he has 7 pieces 
of cotton goods, of 43.75 yards each, 4 pieces of 46.5 yards each, 
3 pieces of 39.5 yards each, one piece of 24.375 yards, and one of 
19.675 yards. How many yards has he in all ? 654*8. 

29. A farmer sowed three fields to rye. The first, of 18.5 acres, 
yielded 23 bushels per acre ; the second, of 9 acres, yielded 30.25 
bushels per acre ; and the third, of 11.75 acres, yielded 24.44 bush- 
els per acre. What was the total yield ? 869,92 Inishels. 

30. How many bushels of oats must a livery stable keeper buy 
to last 11 horses 19 weeks, if he feeds to each horse 2.625 bushels a 
week ? 648.625. 
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SECTION VI. 
Dirisiojv. 

145. We have learned, in Art. 95, ihat in the division of 
integers any quotient figure must be of the same order of 
units as the right-hand figure of that part of the dividend 
used to obtain it. 

K we divide 6 tenths, or .6, by 3, 0) (2) 

the quotient is 2 tenths, or .2. If '^\S . .06 \S 
we divide 6 hundredths, or .06, by .2 .02 

3, the quotient is 2 hundredths, or 
.02. The quotient of 6 thou- 
sandths, or .006, divided by 3, is ^^\ ^^^ 
2 thousandths, or .002, and the i^^l^ '^^^^ l.^ 
quotient of .0006, divided by 3, is -002 .0002 
.0002. In other words, 

When tenths are divided "by an integer, the quotient is tenths ; 

" hundredths " " " " hundredths; 

" thousandths " " " " thousandths; 

" ten-thousandths" ** " " ten-thousandths; 

and so on. 

When (he divisor is an integer, any quotient figure wUl be of 
the same order of units, integral or decimal, as the right-hand 
figure of the partial dividend used to obtain it. 

146. Ex. Divide 16.285 by 6. 
Explanation. — ^We write the terms, and ■olution. 

commence at the left to divide, as in in- 16 .28 5 {5 
tegers. Since the first partial dividend, 16, S.25 7 
is ones, the first quotient figure, 3, must be 
ones, and the next quotient figure will be tenths. "We there- 
fore place the decimal point after the 3 ones, before writing 
any of the other figures of the quotient. 

The decimal point must always he placed in the quotient, &e- 
foT€ writing the tenths^ figure. 
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147. Ex. 1. Divide .0056 by 4 
Explanation. — Since 4 is contained in soldtiok. 

tenths times, and in hundredths times, ^0056 [ ^ 
we "write ciphers in the places of tenths and .00 H. 
hundredths after the decimal point in the 
quotient 

Ex. 2. Divide .1272 by 8. 

Explanation. — Since 8 is contained in 1 bolutiox. 

tenth times, we vmte a cipher in place of » J- ^7 2 [8 
tenths after the decimal point in the quotient. .0169 
Hence, 

When the first decimal fiffure or figures of the dividend mU 
not contain the divisor, a decimal cipher or ciphers muist he 
written in the quotient. 

148. Ex. 1. Divide 12.6 by 24 
Explanation. — 12.6 -r- 24 = .6, v^ith a re- solution. 



mainder of 6 tenths. 6 tenths = 60 hun- -^^-^ 
dredths (see 129), and 60 hundredths ^ 24 = 119. 



2Ji. 



2 hundredths, with a remainder of 12 hun- ^0 

dredths. 12 hundredths = 120 thousandths ^^ 

(see 129), and 120 thousandths -^ 24 = 6 120 

thousandths. Hence, ^^^ 

Wh^n there is a remainder after using aU the figures of the 
dividend, the division mxiy he continued, each new partial divi^ 
dead ieing formed by annexing a decimal cipher. 

Ex. 2. Divide 31.6 by 8. . 
Explanation. — ^In this Solution we form each bolutiok. 
partial dividend after the second, by mentally ^-^.^ [S 
annexing a decimal cipher to the partial re- 3.9375 
mainder. 

phobzems, 

1. A father divided 280.5 acres of land equally among 3 sons. 
How much land did each receive ? 93,6 acres, 

2. In how many weeks will a man whose wages are $9 a week, 
earn $167.5 ? 17,6. 
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S. If a ditcher digs 8 rods of ditch in one day, how long will it 
take him to dig 118 rods ? i-f.T'^ day^. 

4. A farmer made 45 barrels of cider from 292.5 bushels of 
apples. How many apples did it take for a barrel of cider ? 

(5) (6) (7) (8) 

209.58 1 6 $7209 ^ $8 341.5 ^ 77 .1537 1 29 

9. If 18 silver spoons weigh 33.75 ounces, what is the weight of 
1 spoon ? 1,875 ou7ux%, 

10. If one sheet of paper makes 48 pages of a book, how many 
sheets will it take for a book of 348 pages ? 1.25. 

11. A tailor cut G coats from 13.75 yards of broadcloth. How 
much cloth did he put into a coat ? 

149* 2 is contained in 6, 3 times ; 2 tens in 6 tens, 3 
times ; 2 hundreds in 6 hundreds, 3 times ; and so on. 
So, also, 2 tenths, or .2, is contained in 6 tenths, or .6, 3 
times ; 2 hundredths, or .02, is contained in 6 hundredths, 
or .06, 3 times ; 2 thousandths, or .002, is contained in 6 
thousandths, or .006, 3 times ; and so on. That is. 

When the divisor and dividend are of the same order of 
units, either integral or decimal, the quotient is ones. 

This truth is shown in the following examples : 

(Ex.1) (Ex.2) (Ex.3) (Ex.4) (Ex.5) (Ex.6) 

600{200 60 120 6 [2 ^[,2 .06^{.02 .006 y ,002 
3 3 3 8 S 3 

150. Ex. 1. Divide 36.45 by .15. boltttiok. 



Explanation. — Since the riffht-hand figure S 6,4- 5 

of both divisor and dividend is of the same ^^ 

order of units (hundredths), the right-hand 6 4 

figure of the quotient must be ones, and ^^ 

consequently the entire quotient is an in- 45 

teger. M 
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243 
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PABTXAL SOLXTTION. 



SOLUTXOir. 



2.68 

25 

18 



.25 
10 



2.68 

2_5_ 

180 
175 



.25 
10,72 



50 
50 



BOLUTXOV. 

V 



15.&95 
lJf.6 

109 

73 

866 
865 



7.3 
2.16 



Ex. 2. Divide 2.68 by .26. 

Explanation. — ^The right- 
hand figure of both divi- 
sor and dividend being hun- 
dredths, the 10 of the quo- 
tient is an integer, as shown 
in the Partial Solution. But since there 
is a remainder, we place a decimal point 
after the 10, and continue the division by 
annexing decimal ciphers to the partial remainders. (See 148). 

Ex. 3. Divide 15.696 by 7.3. 
Explanation. — The quotient of 15.6 
(the first three figures of the dividend) 
divided by 7.3, is an integer, because the 
right-hand figure of each term is tenths. 
We therefore place an inverted caret (V) 
after the 6 of the dividend, to show what 
figures are used to obtain the integral 
part of the quotient. Placing the decimal 
point after the quotient figure, 2, we complete the division 
and obtain the entire quotient, 2.15. 

The number of decimal figures in the quotient will equal the 
number of decimal figures left in the dividend^ after taking 
from ii as many decimal figures as there are decimal figures 
in the divisor. 

NoTB. — ^When decimal ciphers are annexed to form partial dividends, 
they must he counted as decimal figures of the dividend. 

151. Ex. Divide 42 by .66. 

Explanation. — ^The right-hand figure of the 
divisor is hundredths ; and as the right-hand 
figure of the dividend must also be hundredths 
to obtain ones for the quotient (see 149), we 
annex two decimal ciphers to the dividend be- 
fore dividing. 



SOLUTION. 



Ji.2.00 
392 

280 
280 



.56 

75 
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. Uie dividend must contain at least as many decimal figures 
as the divisor, 

153* Upon the principles deduced in Art. 145, 147, 148, 
150, is based tb.e 

!SuU for division of decimals. 
I. When the divisor is an integer. 

1. If necessary y annex decimal ciphers to the dividend, tiU the 
figures of the dividend vnll contain the divisor, 

2. Divide as in integers, 

3. Place the decimal point in the quotient so that it ^udl con' 
tain as many decimal figures as the dividend, 

U, When the divisor is a decimal or a mixed number. 

1. Place an inverted caret after the figure of the dividend 
that is of the same order of units as the right-hand figure of 
the divisor, 

2. Divide as in integers, and place the decimal point so that 
the quotient shall contain as many decimal figures as there are 
decimal figures at the right of the inverted caret in the dividend, 

:PItOBLEMS, 

13. How many dress patterns, of 11.5 yards each, are there in a 
piece containing 46 yards of delaine ? ^. 

13. If one length of 6-inch stove pipe can be made from 3.14 
pounds of Russia iron, how many lengths can be made from 72.22 
pounds ? 23, 

(14) (15) (16) (17) 

75.6 L. 9 21.25 L. 4 99^24.75 3.985 U59.4 

18. How many casks, each holding 41.315 gallons, will be re- 
quired to hold 11278.995 gallons of alcohol ? 273, 

19. A merchant exchanged 35.0625 yards of cloth for wood, at 
the rate of 4.125 yards for 1 cord. How much wood did he re- 
ceive ? 8,5 cord%, 

20. A miller received $3,009 for ship-stuflfe, at $21.25 per ton. 
How many tons did h^ sell ? ' H1,Q, 
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21. How long will it take to manufacture 1321.65 barrels of flour, 
at the rate of 53.4 barrels per day ? * 2^.75 days. 

22. At Catskill, N.Y., on the 26th of July, 1860, the extraordi- 
nary fall of 18 inches of rain occurred in 7.5 hours. What was the 
average fall per hour ? 2.^ inches, 

23. If 7 men cradle 116.55 acres of grain in 4.5 days, how many 
acres does 1 man cradle in 1 day ? Bee Manual 5.7. 

24. The winter term of a country school continued 13 weeks of 
5.5 days each, and the aggregate attendance for the whole term 
was 3074.5 days. What was the average daily attendance ? JfS, 

153* Ex. How many goblets, each weighing 7.5 ounces, 
can a manufacturer make from 176 ounces of silver? 

Explanation. — Since he will not make the solution. 
decimal part of a goblet, the result in this -^^^ ^ 
problem will be an integer; and the solution is . 2 3 

complete when the ones of the quotient are ^^0 

obtained. Since the 260 is tenths, the 35 is ^ 

tenths, and the true remainder is 3.5. Hence, ^'^ 

The right-hand figure of any remainder vrill always be of 
the same order of units, integral or dedmalj as the last figure 
of th$ dividend used to obtain it. 

PROBLEMS, 

25. Into how many building lots, each containing .375 of an acre, 
can 5 acres of land be divided ? 13^ with ,125 of an acre left 

26. An oil refiner has on hand 22,240 gallons of oil. How many 
casks can he fill, if he puts 42.5 gallons in each cask ? 

523, and have 12.5 gallons left, 

27. A forwarder has 2,150 tons of freight to ship by canal. If 
110.5 tons make one boat-load, how many boat-loads has he ? 

50,5 tons more than 19 boat-loads, 

28. If a teamster draws 1.125 cords of wood at a load, how many 
loads will 41.75 cords make ? 37, and ,125 of a cord more, 

29. How many potash kettles, each weighing 362.5 pounds, can 
be made from 20,500 pounds of if on ? Bemainder, 200 pounds. 
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Ij4i United States Money, or Fede7al .ffoni , 
sista of dollars, cents, and mills. 



10 mills a: 
100 ceDta a 



I 1 cent. 

I I dollar. 



1 dollar is 100 ceate. 
1 cent .13 10 mills. 



The onit of United States Money is the dollar. 
155. Since 100 cents are 1 dollar, 1 cent is 1 hundredth 
of a dollar ; and since 10 mills are 1 cent, 1 mill is 1 tenth 
of o, cent, or I thousandth of a dollar. Kenco, 

Cenis may always be written as hundredths, and mills as 
iJtGusandths of a dollar. 

1 cent is written $,01. 
47 centa are written $4"^. 
1 mill is written $.001. 
00 cents 4 mills are written $.50Ji, 
25 dollars 5 cents 8 mills are written $S5.058. 
100 dollars S mills are written $100,005. 
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NoTB.— The Tabic of UDited States Money, as established by Act of Con 
gress, August 8, 1786, is as follows : 

10 mills are 1 cent ; 
10 cents *^ 1 dime ; 
10 dimes ** 1 dollar; 
10 dollars ^^ 1 eagle. 

But dimes are always read as tens of cents, and eagles as tens of dollars, 
Thus, 7 eagles 2 dollars 4 dimes 5 cents Is $72.45, and is read ** 72 dollars 45 
cents,'' or " 72 and 45 hundredths dollars." 

1. Head $.06, $.44, $.80, $3.15, $70.40, $9.08. 

2. Read $.005, $.456, $.047, $.192, $.601, $.309. 
8. Read $19,476, $500,104, $1,008, $297,027. 
4. Write 20 cents ; 5 cents ; 93 cents. 

6. Write 10 dollars 50 cents; 150 dollars 88 cents. 

6. Write 4 mills ; 26 cents 9 mills ; 6 cents 3 mills. 

7. Write 5 dollars 17 cents 5 mills. 

8. Write 200 dollars 4 cents 8 mills. 

9. Write 30 dollars 6 mills. 

156* Decimal parts of a dollar less tlian mills or tliou^ 
sandths are read as decimals of a mill 

$.0005 is 5 tenths of a mill. 

$.00025 is 25 hundredths of a mill. 

$.0064 is 6 and 4 tenths mills. 

$.3765 is 37 cents 6 and 5 tenths mills. 

$45.40375 is 45 dollars 40 cents 3 and 75 hundredths mills. 

10. Read $.0004, $.0056, $.00075, $.8715. 

11. Read $.47675, $93.7564, $300.85354. 

12. Write 5 tenths of a mill ; 75 hundredths of a mill, 

13. Write 5 and 8 tenths mills ; 4 cents 2 and 9 tenths mills. 

14. Write 56 cents 4 and 72 hundredths mills. 

15. Write 8 dollars 10 cents 1 and 38 hundredths mills. 

157. A Coiu is a piece of metal on which certain char- 
acters are stamped, by authority of the General Govern- 
ment, making it legally current as money. 
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United States coins are made of gold, silver, nickel, and 
copper, as shown in the 



COIN TABLE. 



MRALB. 


NAMIM OF COINS. 


TALura. 


METAU. 


KAMES OF OOIKB. 


TALUE8. 




' 50-dollar piece, 


150.00 




' Dollar, 


$1.00 




Double eagle, 


20.00 




Half-dollar, 


.50 




Eagle, 


10.00 


Silver, - 


Quarter-dollar, 


.25 


Gold, ' 


Half-eagle, 


6.00 




Dime, 


.10 


3-dollar piece, 


3.00 




Half-dime, 


.05 




Qaarter-eagle 


2.50 




. 8-cent piece, 


.03 




Dollar, 


1.00 




' 5-cent. piece. 


.05 


Copper, • 


I 2-cent piece, 


.02 


Nickel, , 


3-cent piece. 


.03 


1 Cent, 


.01 




, Cent, 


.01 



Notes.— 1. Gold coins of the values of $.50 and $.25 were coined by pri- 
vate assayers in California, the former in the years 1852^53, and the latter 
hi 1854. 

2. Half-cent copper coins have not been coined since the first issue of the 
nickel cent in the year 1857. 

3. 3-cent pieces of copper and nickel were first issued in the year 1865, 
and 5-cent pieces of the same metals in 1866. 

4. The 50-dollar piece shown in the cut, page 95, is about .8 as large 
across as the real coin ; the other coins shown in the cut are full size. 

See Manual. 

1S8« Mloy is a baser metal mixed with a finer ; as silver 
with gold, or copper with silver. 

159* The United States gold and silver coins consist of 9 
parts or .9 by weight of pure metal, and 1 part or .1 of 
alloy ; the alloy of gold coins being equal parts by weight 
of silver and copper, and that of silver coins pure copper. 

Nickel and copper coins are not alloyed. see Manual. 

160* in final results of computations, and in business 
transactions 

).005 are written $.00)^, and read one half cent. 



.0025 

.0075 

.00125 

$.00375 

$.00625 

.00875 



a 



a 



(( 



u 



(( 



(C 



$.00J, 

$.ooj, 

$.00i, 
$.00f, 
.001, 



« 



« 



(4 



(t 



i( 



(( 



(( 



one fourth 
three fourths " 
one eighth 
three eighths 
five eighths 
seven eighths " 



(t 



4( 



(( 
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161* Since the dollar is the unit of United States Money, 
(see 154), and cents, mills, and parts of a mill are decimals 
of a dollar, it follows that 

United States Money is addedy subtracted, muUipUedy and 
divided in the same manner as other decimals. 



162. Ex. 1. What is the sum of $275.10, 
$18.37]J, $.883, and $31 ? 

Explanation. — ^We write the numbers with 
dollars under dollars, cents under cents, 
and mills under mills ; and then add the 
parts, and place the deciinal point in the 
sum, as in Addition of Decimals. 

Ex. 2. From $52.75 subtract $10,961. 

Explanation. — We write dollars under 
dollars, and cents under cents ; and then 
subtract, and place the decimal point in the 
remainder, as in Subtraction of Decimals. 

Ex. 3. Multiply $45,625 by 5.6. 

Explanation. — We write the multiplier 
under the multiplicand ; and then multiply, 
and place the decimal point in the product, 
as in Multiplication of Decimals. Omitting 
two decimal ciphers from the right 
of the product, (see 133, VI.), the 
required product is $255.50. 



SOLUTION. 

$276.10 
18.375 
.883 
31 

$325,368 



SOLUTION. 

$62.75 
10.9 675 

$41.7825 



SOLUTION. 

$45,625 
6M 

273750 
228125 

$265.5000 



SOLUTION. 



$1445.25 
82 



82 



$17,625 



Ex. 4. Divide $1445.25 by 82. 

Explanation. — We write the 
divisor at the right of the divi- 
dend; and then divide, and place 
the decimal point in the quo- 
tient, as in Division of Deci- 
mals. 



625 
674 

612 
492 



205 

164 



410 
410 
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$667.0000 
50625 

60750 
50625 

101250 
101250 



$5.0625 
112 



Ex. 5. How many times are 
$5.06^ contained in $567? 

Explanation. — We divide as in 
Division of Decimals. Since both 
dividend and divisor are con- 
crete numbers (dollars)^ the quo- 
tient must be an abstract num- 

ber. (See 97). 

163* In business transactions, virhen the mills in any final 
result are 5 or more, they are regarded as 1 cent ; and when 
less than 5, they are rejected. 

16l« The commercial character ^ signifies at, or by the 
yard, pound, gallon, bushel, or other unit named in the 
problem. Thus, ^'2 dozen eggs, (^ $.28," signifies ''2 dozen 
eggs, at $.28 a dozen." 

JPnOBLBMS. 

1. Martha paid $.87 j^ for a grammar, $.35 for a slate, $.75 for a 
reader, and $12)^ for a writing-book. What was tbe amount of 
her purchases ? $2. 

2. A farmer killed an ox, and sold the four quarters for $9,935, 
$9.62^, $8.11, and $8 ; the hide for $6.89 ; and the tallow for $8.92. 
How much did the ox bring him ? fSl^S, 

3. One year a gentleman^s income tax was $34.26 ; his state tax 
was $42.11 ; village tax, $18.04 ; school tax, $7.65 ; road tax, $.62 J ; 
and military tax, $1. What amount of taxes did he pay that 
year? $103,68^. 

4. A owes to B, $374 ; to C, $47.50 ; to D, $193.1875 ; to E, 
$21.81 ; to P, $6.75 ; to G, $3.125 ; and to H, $11.0625. What is 
the amount of his indebtedness ? $657,435. 

What is the amount of each of the following bills? 



5. Far Furniture. 
1 Set of Chairs, $7.50 
1 Table, . . . 4.75 
1 RocMng-chair, 3.25 
1 Bedstead,. . 7.25 
1 Mirror, . . 1.375 



6. For Hardware, 


1 Plow, . . 


$6.75 


1 Spade, . 


1.125 


1 Hammer, . 


.5625 


1 Pitchfork, 


.875 


Nails, . . 


1.375 



7. Traveling Fsepenses. 
Railroad fare, $18,625 
Steamboat " 7.25 
Carriage hire, 5.00 
Hotel bills, . 31.875 
Other expenses, 17 67 
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8. A man having $806.82 in bank, draws out $66.29. What is 
then hifl balance in bank ? $2^0,53, 

(») (10) (11) (12) 

From $593,625 $1132.653 $251. $1574 

take 496.54 96 8.375 .856 

13. A man gave me his note for $75, and he has since paid all 
but $24.50 of it. How much has he paid on the note ? $50.50. 

14. A dress-maker earned $84 in a month, and h£r expenses were 
$26.67. How much did she save ? $7,33, 

15. A grain buyer purchased a lot of wheat for $1078.25, and the 
following week sold it for $1219.125. How much did he clear on 
the wheat ? $lJiO,87i, 

16. I paid $2841.875 for an interest in an iron-foundery, and 
afterward sold it for $8129.16. How much was my gain ? 

(IT) (18) (19) (20) 

Multiply $21.25 $2.4375 $6.80 $4,625 

by 46 .215 12.5 11.25 

21. How much will 24 bushels of turnips come to, at $.375 a 
bushel ? $9. 

22. A lady bought 82 yards of carpeting, % $1.12}^. How much 
did it cost her ? $36, 

28. How much must I pay for 28 rolls of paper-hangings, 
® $.875 ? $8,62i-. 

24. A farmer sold 896 pounds of wool, (^ $.675. How much did 
it come to ? $267.30, 

25. A mechanic worked 4.9 days, for $1,875 per day. How 
much did he earn ? $9.18}, 

26. If the interest on $1 for 1 year is $.07, what is the interest on 
$24.75 ? $1.73^. 

27. A drover bought a flock of 128 sheep, ® $2.5625. What 
was the cost of the flock ? $315.18}, 

28. A milk-man's sales average 219 quarts a day, at $.05 a quart 
What are his daily receipts ? 

29. How much do his sales amount to in a year, or 865 days? 

$3996.75. 
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80. I paid $19.9375 for iron castings, at $.0625 a pound. How 
many pounds of castings did I buy ? 319, 

(31) (32) (33) (34) 

$5.25 L 14 $362.25 ^ 23 $180.40 t $.1025 $63 1.56 

85. A shipment of 1,583 bushels of com was sold for $890.43J. 
What was the price per bushel ? t,56j^. 

36. A tanner paid $156.82J for 26.5 cords of hemlock bark. 
How much was that a cord ? $6,15. 

37. Divide $6 into 150 equal parts. 

38. How many bushels of potatoes can be bought for $57.3125, 
at $.875 per bushel? 65,5, 

89. A builder contracted to put up a brick dwelling for $3,725. 
The building materials cost him $1641.0625, and he paid out for 
labor $1296.50. Did he make or lose money on the contract, and 
how much ? Be made $787.4$}. 

40. A man exchanged a horse worth $187.50, and a watch worth 
$64,875, for a span of horses worth $310, paying the balance in 
money. How much money did he pay ? $57,625. 

41. A fiumer carried some pork to market, which he sold for 
$57.62|-, and some poultry, which brought him $4.18f . He paid 
out $13.50 for a coat, $4.48 for some groceries, and $29.74 for a bill 
of hardware. How much money had he left ? $14.09j^. 

42. A young man bought a farm of 84 acres, at $75 an acre, and 
made a cash payment on it of $1,750. How much did he run in 
debt? $4,550. 

48. A man sold a quarter of beef, which weighed 156 pounds, at 
$.08j^ per pound, and expended the money for nails, at $.05} per 
pound. How many nails did he purchase ? 2S4p<nmds, 

44. The salary of the President of the United States is $50,000. 
How much is that per day, allowing 365 days to the year, and 
deducting the Sundays ? 

45. I bought a lot of teas for $376.75, and paid $31.18} for 
transportation on them. For how much must I sell them to make 
$108.12i ? 

46. A druggist bought 7 barrels of turpentine, each containing 
81.5 gallons, at $1.37])^ per gallon. What did the whole cost ? 
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What is the sum of each of the following abstracts of business ? 

(48) 



(47) 



U 

u 
u 
(( 

(( 



BOOT AND BnOB TR 

OXG day's bales. 

Pair Calf Boots, . . 

" Stoga, . . . 

Coarse, . . . 

Ladies' Ckuters, 

Misses' " . 

" Slippers, 
Children's Shoes, 
Gents' Slippers, 
Ladies' Rubbers, 
Boys' Boots, . 
Misses' Rubbers, 
Repairing, • ^ . . 



ADS. 

.$6.50 
. 4.75 
. 2.25 
. 2.75 
. 1.75 
. 1.25 
. .6625 
. 2.25 
. .875 
. 2.1875 
. .75 
. 8.83 



DSY GOODS TRADX. 
ONB WEEK'S SALES. 



Monday, . . 
Tuesday,. . 
Wednesday, 
Thursday, . 
Friday,. . . 
Saturday,. . 



Cash, . . 

Credit, , 

Cash, . . 

Credit,'. 

Cash, . . 

Credit, . 
3 Cash, . . 
( Credit, . 

J Cash, . . 
Credit, . 
iCash, . . 
Credit, . 



.$39.24 
. 23.19 
. 61.73 
. 12.48 
. 71.04 
. 56.31 
. 68.98 
. 60 
. 49.06 
. 87.50 
. 65.81 
.129.17 



49. A house agent rents 7 tenements at $1.12; a week, 5 at $1.25, 
and 11 at $1.50. What do the rents amount tb in a year, or 52 
weeks ? $1592.50. 

50. A merchant bought 3 barrels of sugar, containing, respec- 
tiyely, 236, 249, and 261 pounds, at $.09|^ per pound. What was 
the amount of the bill ? $70.87. 

51. If 5 tons of coal are equal to 9 cords of wood for fuel, and a 
family bums 31,5 cords of wood in a year, how much Will they save 
by changing from wood to coal, when wood is worth $4.25 per 
cord, and coal $6.80 per ton ? $H.87j^ a year. 

62. The rates of telegraphing from New York to Washington are 
50 cents for the first 25 words, and 6 cents for each additional 
word. At these rates, what will be the cost of sending a telegram 
of 117 words? fg2Q 

53. A man bought 3 80-acre lots, and 1 40-acre lot, of Govern- 
ment land, at $1.25 an acre. He sold one half the land at 3 times, 
and the balance at 4 times, its original cost. For how much did 
he sell the land ? « jr ^^5 

54. A commission-merchant in Dubuque shipped 17 tons of 
prairie fowls to Philadelphia, where they were sold at $.145 per 
pound. How much did the shipment amount to, a ton being 2,000 
pounds ? $^,930. 
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SECTION VIII. 

SU^BACBS A.J\r^ sot IDS. 



DEiniN ITIONS. 



o 



D 



-B 




E 



B 




165* A Zfine is length or distance. 

166. A Straight Zfine is the shortest 
distance between two points. A. 

167. A l^erpendicular is a line which 
stands upon another without inclining to either side. Thns, 
the line CD is perpendicular to the line AB. 

168. An Anffte is the difference of direc- 
tion of two lines that meet in a point ; as, the 
opening between the lines AB and BG. 

169. A Sig?it Angle is one 

formed by two lines perpendic- 
ular to each other. Thus, the 
angles ABQ and DBF are right 
angles. 

170. A Surface y or Superficies, is a figure that has 
length and breadth. 

171. A Sectangte is a four- ^ - n o 
sided figure having only right an- 
gles. Thus, the surfaces ABCD 
and EFOHaxe rectangles. 

172. A Square is a figure bound- a be 
ed by four equal sides, and having foiu: right angles. 

173. A Square Inch is a square 
1 inch long and 1 inch mde. 

174. A Square Foot is a square 
1 foot long and 1 foot wide ; a Square 
Hod is a square 1 rod long and 1 
rod wide ; and a Square Mite is 
a square 1 mile long and 1 mile wide. 



D 



1 Square Inchj^ 



1 inch long 
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175. Area is the extent of any limited snr&ce. Thoa, 
if a fignre extends over a surface of 15 square iaches, its 
area is 15 square inches. 

176. A Sotid or 
So^y is a figure that 
has length, breadth, and 



•dO- 



177. A Seetanffu- 

tar Solid is a bo^ 

tJiat has six sides oi ~ 

Burfoces, each of vhich is a rectangle. Thus, the solids 

ABCDEF and MNOPQS are rectangular solids. 

178. A Cude is a body 
bounded by six equalsquare 
sides or surfaces. 

179. A Cudic Inch is 
any body or portion of 
space X inch long, 1 inch 
wide, and 1 inch thick. 

180. A Cubic I'ooihaa 
six equal surfoces each 1 
foot square ; and a Cubic 
Yard has six equal sur- 
&ce8 each 1 yard squara 

Noras.— 1. Lengtb, width, und thlcbnesa ore called Dimm^ont. 

2. A llnff has one dtmcnBion, length; a aur&co baa two dimeneionB. 
length nad width; and a hody has three dlmenBloDS, length, width, and 
tbickDeu. 

181. Capacity ia the extent of any body or any portion 
of space ha-ving length, width, and thickness. Thus, if a 
body or a portion of space occupies 15 cubic feet, its capac 
ity is 15 cubic feet. 

KoiE.— Areaa and capacities are also called ContenU. 

182. Extension is either length, area, or capacity. 
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Measures of JEJxiension are of the three kinds 
liftmed in the three following definitions : 

183. Jjinear Measure is the measure of lines. 

184t Superficiat Measure , or Square Measure, 

is the measure of surface. 

185. Sotid Measure, or Cubic Measure, is the 
measure of capacity. 

CA.SS2 I. 

Measurement of Surface. 

186t Ex. How many square 
inches in one side of a piece of 
paper 7 inches long and 5 inches 
wide? 

Explanation. — ^K on the paper 
you draw lines just 1 inch apart^ 
both lengthwise and crosswise, the 
surface of the paper will be divided into squares each 1 
inch long and 1 inch wide. Since in each of the 5 rows 
there are 7 square inches, there are in all 5 times 7 square 
inches, or 35 square inches. We see from the figure that 
there are 5 rows of 7 square inches each, or 7 rows of 5 
square inches each. (See 80, V.) Hence, 

The number of units in the area of any right-angled surface 
is equal to the number of units in the product of its two dimen-^ 
sions. 

187t Ex. The contents of a certain field are 1,152 square 
rods, and the field is 36 rods long. How many rods wide 
is it? 

Explanation. — Since the field is 36 rods 
iong, there are 36 square rods in a strip 1 rod 
wide. And since there are 1,152 square rods 
in the field, there must be as many strips, 
each 1 rod wide, as the number of times 36 
5* 



soLunoic. 



1152 
108 

72 
72 



36 
82 
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square rods are contained in 1,152 square rods, which is 
32. Since each strip is 1 rod wide, the lot must be 32 rods 
wide. Hence, 

Either dimension of a right-angled surface is equal to the 
quotient obtained by dividing the area by the other dimension, 

188* Upon the principles deduced in Arts. 186, 187, is 
based the 

^uU for Measurement of Rectangular Surfaces. 

X To find the area. 

. Multiply the length by the breadth. 

n. To find either dimension. 
Divide the area by the other dimension. 

1. If upon a blackboard 19 feet long and 5 feet wide, I draw 
lines 1 foot apart, both lengthwise and crosswise of the board, into 
how many strips, lengthwise, will I divide the surface of the board ? 
How many square feet will there be in 1 strip ? How many square 
feet on the surface of the board ? 9$, 

2. How many square rods in a garden 8 rods long and 6 rods 
wide ? 

8. My slate is 12 inches long and 8.5 inches wide. How many 
square inches on one side ? 102, 

4. How many yards of carpeting will it take to carpet a room 
11.5 yards long and 5.5 yards wide ? 63^5, 

NoTB.— Numbers expressing width and length are frequently written 
with the word "by," or the sign of Multiplication between them. Thus, 
T by 9 inches, or 7 X 9 inches, means 7 inches wide and 9 inches long. 

5. How many square inches in a pane of 9 x 14 window-glass ? 

6. My hall is 2.75 by 8.5 yards. How much must I pay for oil- 
cloth to cover the floor, at $1.12|^ per yard ? 

7. How many square feet in a city lot 75 x 125.3 feet ? 

8. How many square rods in a plat of ground 5.5 rods square? 

9. The area of a door-way 81 inches wide is 2,604 square inchea 
What i& its height ? 8^ inches. 
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10. A &rm ia the form of a rectangle is 80 rods wide, and cod- 
tains 10,300 square roila. What ia its length 1 2Jfi rcdt. 

11. The ceiling of a room, ia 18 feet long, and its contents are 268 
square feet How wide is it } 16 feet, 

12. A. carpenter pat 3,875 feet of inch boards into the floor of a 
church 46 feet wide. What was the length of the church ) 75 feet. 

13. I have 16,876 strawberry plants, in 75 equal rows. How 
manj plants in eacli row 1 SSS. 

cj^se: II. 
Measurement of Capacit;. 
I$9> £^ How man; cubic feet iu a block of etone 5 feet 
long, i feet wide, and 3 feet thick ? 

Explanation. — If 6 blocka, 
each containing 1 cnbic foot, 
be placed side by Bide, they 
will form a row 5 feet long, ^ 
1 foot wide, and 1 foot thick. ■ 

If i such rows be placed 
dde by side, they will form 
a layer 6 feet long, 4 feet 
wide, and 1 foot thiclc. 

If 3 Buch layers be placed one exactly npon the other, they 
will form a pile 5 feet loog, 4 feet wide, and 3 feet thick. 
Hence, 

4 times 5 cubic 

^<Zi«. fe«t = 20 cubic 

• ^ feet, the number 

in 1 layer ; and 

) times 20 cubic 

77) ., , . feet = 60 cubic 

feet, the nomber 

in the pile or in the block. 

There ore as many cubic 
feet in one row of these 
blocks as the pUe is feet 
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long, se many rows of blocks 
in one layer as the pile is 
feet wide, and as many lay- 
ers in the pile as the pile is 
feet MglL 

The number of units in IJie 
capacity of any righl-angied 
body or portion of space is 
equal to the number of units in 
the product of Us three dimen- 
siojta. 

190. Ex. A paper-box maker made a package of 432 
boxes, puU'iiig 8 boxes in each row, and 6 rows in each 
layer or tier. How many boxes high was the package? 

ExPLAMATiJN. — Since in 1 row 
there were boxes, in the 6 rows ■oi.dtiok. 

of 1 layer or tier there were 6 6 y. 8 = ^8 iSS I ^ 
times 8 boxes, or 48 boxes. Since ■ . ■ [ 9 

in the whole package there were 

432 boxes, and in 1 layer 48 boxes, there were in the pile as 
many layers as the number of times 48 is contained in 132, 
which is 9. As there were 9 layers, each one box high, the 
package waa 9 boxes high. Hence, 

Any one of the three dimensions of a right-angled body or 
portion <f space is equal to the quotient obtained by dividing the 
capacity by the product of the other tvx> dimensions. 

191. Upon the principles in Arts. 189, 190, is based the 
Xule for Measurement of S,ectangular Solids, 

L To find the capacity. 
Multiply the length, width, ond thichiess together. 

n. To find any one of the three dimensions. 
Divide the capacity by the product of the otha- tun dimea- 
nons. 
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14. A pile of bricks consists of 7 layers, and each layer contains 
8 rows of 9 bricks each. How many bricks in the pile ? BOJ^. 

15. How many blocks, each measuring 1 cubic inch, can you put 
into a box 7 x C x 4 inches inside ? 

16. An embankment 13 feet high and 4 feet thick contains 6,000 
cubic feet. How long is it ? ' 125 feet, 

17. A pile of wood 8 feet long, 4 feet wide, and 4 feet high, con- 
tains 1 cord. How many cubic feet in a cord ? 

18. How many cubic feet in a stick of timber 35 feet long, 2 feet 
wide, and 1.5 feet thick ? 105, 

19. The contents of a pile of wood 4 feet wide and 5 feet high 
are 1,280 cubic feet. What is its length ? $4 feet. 

20. How many cubic yards of earth will be removed in digging 
a cellar 27 feet long, 24 feet wide, and 7 feet deep, there being 27 
cubic feet in a cubic yard ? 168. 

21. What is the capacity of a space 22.5 feet long, 6.4 feet wide, 
and 8.25 feet deep ? 468 cuUcfeet. 

22. A music dealer found that a packing box that would hold a 
melodeon which was 18.5 inches wide and 28 25 inches high, 
must have a capacity of 21323.1 cubic inches. Allowing the lum- 
ber to be 1 inch thick, what were the outside dimensions of the 
box ? 20.5 ly 30.25 hy Jt2.8 imhcB. 

23. In a granary is a bin 7 x 3 x 2.25 feet. What is its 
capacity ? 

24. The walls of a stone building 45 feet long and 24 feet wide, 
are 36 feet high and 1 foot thick. How many cubic feet of ma- 
sonry in the walls, no allowance being made for openings ? 4,82^. 

25. How many cubic inches in a cubic foot ? 

26. How many cubic yards in a cubic mow of hay which meas- 
ures 1 rod, or 5.5 yards, in each of its three dimensions? 166.375. 

27. Two of the dimensions of a stone column which contains 
196.8 cubic feet, are 12.3 feet and 4 feet. What is the shape of one 
end of the column ? It U square. 
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SECTION IZ. 

^BYIByr 1>^0SLBMS JJ\r djecimazs. 

1. A contractor employed 37 laborers 66 days, 13 laborers 84 
days, 12 laborers 43 days, and 17 laborers 21 days. What was the 
total amount of their wages, at $.87i| per day ? $3532^^, 

2. A grocer buys 4 barrels of kerosene, each containing 31.5 
gallons, for $55.12J, and he wishes to sell it at a profit of LlSf 
per gallon. At what price per gallon must he sell it ? 

3. At I7.87J per bushel, how many bushels of grass seed can be 
bought for $68.93} ? S.5. 

4. A fish dealer has 45 barrels of mackerel, which he wishes to 
repack into kits holding 12.5 and 25 pounds each, and to use an 
equal number of each size. How many kits must he use ? J^SO, 

5. If 67.5 bushels of oats are required to feed one horse through 
the winter, how many horses can be wintered on 950 bushels ? 

H, with 5 husheU left. 

6. If in 1 hour 1,354 gallons of water run into, and 1010.8 gal- 
lons run out of, a reservoir which will hold 23,381 gallons, and the 
reservoir now contains 12999.2 gallons of water, in how many hours 
will it be full ? 30.25. 

7. The terms of a weekly newspaper are, to single subscribers, 
$1.50 ; clubs of three, $3.75 ; clubs of five, $5.00 ; clubs of ten, 
$8.75. The paper has 694 single subscribers, 63 clubs of three, 47 
clubs of five; 34 clubs often, and a free exchange list of 50 copies. 
What is the total circulation, and what are the receipts from 8ul> 
scriptions ? Circulatim, 1,508; receipU, $1809,75. 

8. A ton of iron ore from Iron Mountain yields .56 of a ton of 
pure iron. How much iron will 736.72 tons of ore yield ? 

9. A drover bought 69 beeves at $28.75 a head, and sold 42 of 
them at $36.5 a head, and the rest at $37.75 a head. How much 
did he gain by the transaction ? $568.5. 

10. A and B start from •the same place at the same time, and 
travel in opposite directions, A traveling at the rate of 23.16 miles 
per day, and B at the rate of 19.21 miles per day. How far will 
they be apart at the end of 17.4 days f . 737.238 miles. 
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11. In a school-room are 8 rows of double desks, and 7 desks in a 
row. How many pupils can be seated^ at the desks in the school- 
room? ' 112. 

12. A copper-plate engraver bought a plate of copper 16.25 by 
25.2 inches, © $.03 per square inch. How much did it cost him ? 

13. 1 bought a boat load of wood for $182, and by retailing it at 
$4.50 a cord, I gained $70. How many cords of wood were there 
in the load f S6, 

14. I borrowed some money, and paid $41.79 for the use of it, 
paying $.105 for the use of each dollar borrowed. How much 
money did I borrow ? * $398, 

15. A government township of land is 6 miles square. How 
many square miles does it contain ? 

16. My garden, which is square, is inclosed by a tight board 
fence 8.5 feet high, and the fence contains 2,805 feet of lumber. 
What is the length of one side of my garden ? 82,5 feet. 

17. One year a farmer's account of grain sold was as follows : 

SS^^4^ oa^ <^0.^2S 

m ^' ^i^ ^^ /.s/s 

y^^J '' coin '' /./2S 



18. How many square feet in the four walls of a room 18 feet 
long, 13.25 feet wide, and 9.5 feet high ? 

19. A publisher's expenses in publishing an edition of 2,000 
copies of a certain book are, for stereotyping, $515 ; paper, $365 ; 
binding, $370 ; engraving, $80. What must be the retail price of 
the book, that the author may receive a copyright of 8 cents per 
copy, the publisher's profit be 20.5 cents, and the retail bookseller's 
profit 30 cents per copy ? $1,25. 

20. Find the amount of six thousand one hundred nineteen mill- 
ionths, four hundred eight and twenty-six thousandths, two million 
twenty thousand two hundred and seven hundred three ten-thou- 
sandths, and thirty thousand sixty-five hundred-millionths. 

Two miUion twenty tJumsand »ix hundred eight and ten miUion two 
hundred seventy-one thousand nine hundred sixty-Jlve hundred-miUu^nths. 
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21. A steamship made a voyage in eight days, sailing the follow- 
ing distances : 217 miles, 198.85 miles, 246.7856 miles, 208 miles, 
227.6987 miles, 200.045 miles, 241 miles, and 205.08675 miles. 
What was the length of the voyage ? 174^.^6605 miles, 

22. A farmer bought a yoke of oxen, which he fattened, slaugh- 
tered, and sold. The following is taken from his accoont of the 
entire transaction : 

IHtlburseTnents, 

^eni/^t /^^aa»n ^/MOO 



^^/^/^/^^^ /y^ dame //.SO.-^/S/.SO 

Receipts. 

^ ^na/auai/eLf^ /S^S, /^ //S', ant/ /(TO /loun^c^, ^^./^ 

^^aie '^ /^^, /2S, /J J, '' /sp ^r '' . /H 

2/ii/e^, S/^/ioun^ ^^ ./^i 

/6^/ioe4nc/f /a/iota '' ./Si 

jK//io/*/i ^(fS,S2 

23. From a stock of 214 tons of coal, a dealer sold in one week 
6.65 tons, 9 tons, 8.775 tons, 9.27 tons, 5.45 tons, and 7.125 tons. 
How much coal had he left in his yard ? 167,7$ tons, 

24. Two men start from the same place, at the same time, and 
travel in the same direction, one at the rate of 23.75 miles, and the 
other of 19.5 miles per day. In how long a time will they be 64.6 
miles apart ? 

25. How far apart will they be in the same time, if they travel in 
opposite directions ? 6574 vnUes, 

26. A merchant and a farmer bartered. The farmer sold to the 
merchant 37.25 pounds of butter ® $.27, and 21.5 dozen of eggs 
® $.19 ; and the merchant sold to the farmer 12 yards of shirting 
® $.25, and 13.5 yards of calico ® $.28. The balance was paid in 
money. How much -was paid, and who paid it ? 

27. How many reams of commercial note paper each 3.5 x 5 x 8 
inches in size, can be packed in a box the inside dimensions of which 
are 14 x 20 x 32 inches ? ^4.. 




SECTION L 

DBJFIJ^ITZOJSrS. 

193t Some articles are bought and sold by the quart or 
gallon ; some by the peck or bushel ; some by the foot or 
yard ; some by the acre ; some by the cord ; some by the 
pound or ton, and so on. 

191. Measure is that by which extent, dimension, or 
quantity of matter is ascertained, whether it be length, 
breadth, thickness, or amount. 

195* Weight is a measure of the amount of matter, or 
the quantity of heaviness, in a body. 

196* Weight and measure are determined by processes 
called Weighing and Measuring, which consist in compar- 
ing the thing to be weighed or measured with some fixed 

standard. See Manual. 

197. ^enominaiion is the name of the unit of a con- 
crete number ; as, gallon, foot, pound, hour, dollar. 

198. A denominate JVumber is a number applied to 
a denomination ; as, 9 quarts, 4 feet, $7. 

199. A Simple Member is an abstract number ; as, 
6, 43, 915 ; or a concrete number of but one denomination ; 
as, 78 men, 324 miles. 

200. A Compound Member is a number expressed in 
two or more denominations ; as, 4 pounds 10 ounces, 15 
gallons 3 quarts 1 pint 

201. Sigher S)enominaHons are those which ex- 
press the greater amount or quantity. 
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It ZtOwer Denominations wre those wliich egress 
the less amount or quantity. Thus^ a peck is a higher 
denomination than a quarts and a lower denomination than 
a bushel 

Notes. — ^1. A denominate number may be an integer, as 7 bnshels ; a deci- 
mal, as .75 of a mile; a mixed number, as 5.125 gallons ; or a compound 
number, as 4 days 9 hours 20 minutes. 

2. Compound numbers are sometimes called denominate numbers ; but 
the term denominate number properly belongs to a concrete number of one 
denomination. 

203* A Table f in Compound Numbers, is a regular 
arrangement of the denominations used to express a com- 
pound number. 

201 • A 3)enominate Unit is one of any denomination ; 
as 1 pound, 1 foot, 1 quart. 

205t A Standard Unit of a table is that unit which law 
or custom has established as the cme from which the other 
denominations in the table are determined. Thus^ the 
standard unit of length is the yard; the foot and inch being 
obtained by dividing this standard unit, and the rod and 
mile by multiplying it. 

206. In computations in compound numbers, it is often 
necessary to change units of higher denominations to those 
of lower, as gallons to quarts or pints ; or units of lower 
denominations to those of higher, as feet to rods or miles. 

Seductions are processes of changing numbers from 
one denomination to another without changing values. 
They are of two kinds, Beditction Descending and Bediiction 
Ascending. 

207t Seduction Descending is the process of chang- 
ing numbers from higher to lower denominations ; and 

208. Seduction Ascending is the process of chang- 
ing numbers from lower to higher denominations. 

209* The scale of decimal numbers being decimal, the 
successive orders of units increase and decrease uniformly 
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by 10 ; vtdle the scales of most compoimd nombera, being 
ToiTing, the snccesBive ordeni of units have no regular rate 
of increase and decrease. From this difference in their Bcalea 
arises the only difierence in computations in the two classes 
of nombers. 

2I0> The different orders of units of a compound numbor, 
like those of an integer, increase in value bom right to left, 
the higher denominations being written at the left. 

211. The denominations of compound numbers are gen- 
erally abbreviated, as shown in the tables, sce uunui. 



SECTION 11. 

212. Money is the 
legal or recognized stmid- 
ard of value. It consists 
of coins, made of gold, 
mlver, or other metaL 

213. Treasury T'/'oles 
tae notes or bills issued 
by the General Govern- 
ment ; and 

2U. Sank J^otes OT 
Sank Sills are notes 
or bills issued by a bank- 
ing company. 

215. Saper Money consists of notes or biHa issued by 
the Government or a bank. 

Notbb.— 1. Treaanry notee are pnyiible to the benrer, at the General Treas- 
ury of tbe United Statca, at a time specified in tlicm, 

3. Bonlc notes ore payable to the bearer, at the bunk, on demaod. 

S. F^>er mone; U a Bolntitate for cob, and is regarded and clrcnlated 
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216i Currency is the coin, treasury notes, bank notes, 
and other substitutes for money, or recognized representa- 
tives of value, in circulation in trade and commerce. 

NoTBS. — ^1. Coin is commonly called '/S^pecie Currtnicy,^ oi /Specie; and treas- 
ury and bank notes are called Ibper Currency. 
2. Every civilized nation has its own kind of money. 

Table I.^United States Money. 

217. United States Money, or Federal Money, is 
the money of the United States. Its denominations, as 
established by the General Government, are eagles, dollars, 
dimes, cents, and mills. 



10 mills are 1 cent. 
10 cents " 1 dime. 
10 dimes " 1 dollar. 
10 dollars " 1 eagle. 



1 eagle is 10 dollars. 
1 dollar *' 10 dimes. 
1 dime " 10 cents. 
1 cent " 10 mills. 



Scale. — Decimal, or uniformly 10. 

Note.— The cubject of United States money has already been fully treated 
in Chap. II., Sec. VII. The Government table is given here, for the purpose 
of presenting aU the tables of Compound Numbers in the same Chapter. 

Table Il.-^Canada Money. 

218. Canada Money is the money of Canada, or The 
New Dominion. Its denominations are dollars and cents. 

100 cents are 1 dollar. | 1 dollar is 100 cents. 
Scale.— Uniformly 100. 

The coins are the 5-cent piece, 10-cent piece, and 20-cent piece. 

JT'C:}'' ^^'^^®" transactions 20 cts. (cents) are called 1 s. (shilling), 
and 5 shillings 1 dollar. ° 

Table III.^English Money. 

219. JEnfftish Money y or Sterling Money, is the 
money of Great Britain. Its denominations are .ponnds, 
shillings, pence, and farthings. 

4 far., or qr. (farthmgs) are 1 d. (penny.) £1 is 20 s. 
12 d. (pence) " 1 s. (shilling.) Is. " 12d. 

^^ ^- " £1 (pound.) Id." 4 far., or qr. 

Scale.— Ascending, 4, 12, 20 ; descending, 20, 12, 4. 
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Notes. — 1. The abbreriation £ Is alwaja written bofbre, snd Ihe other 
BbbreviatioDB are written after the mimbera to vhich they give deDomina- 
tioD or name. Thus, S pounds 6 slillliDgs 4 pence is written £3 6 s. 4 d. 

5. The coins are of goid, siiyer, and copper. 

L ffi>W Ooini. — Sovereign = £1, iiaUf-soverelgn = 10 a., guinea = 31 », = 

£1 Is., and half-guinea - 10s. Sd. 
II. Sihtr Cbiat.—Crowa = 5s., half-crown = 2s. 6d., sliilltng = 13d., and 
sixpence = d. 
m. dipper CMm.— Penny = 4 Eir., half-penny - 3 Eir., and Ctrthlng. 

EXEBCXBES, 

'l. Bead£4 7B.6a.r£17 4e.8d.2fiir.;-18B. 9d. Iqr. 
'"8. Write 25 ptmnds 10 Bhillings ; £ eighteen three a. 

8. Write 817 poouda 9 shillings 1 penny S farthinga. 

4. Write £ eight seventeen a. rix d. three far. 

6. Write 17 shillinga 8 farthings ; 11 potinds pence 1 fiuthiDg, 

220t Messnres of Ca- 
pacity are of three kinds, 
Liquid Measure, I>i? 

and Cubic 




NoTB. — Cubic Measure is aiso 
dassed under Meitaures of Ex- 
tension. {See 238.} 

Table IT. 
Liquid Measure. 
221. The table of liquid 
meaanre consiats of the 
denominatioiiB gallons, 
quarts, pints, and gills. 
These denominations are 
used in measuring oil, molasses, eyrops, wines, milk, and 
other liquids. 

4 gi. (giUB) are 1 pt. (pint.) ] 1 gal. is 4 qt. 

2 pt "1 qt. {quart.) 1 qt. " 3 pt. 

4 qt "1 gal. (gaUon.) | 1 pt. " 4 gi. 

BcALE.— Ascending and descending, 4, 3, 4. 
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In estimating the capacity of cisterns, reservoirs, etc., 

31.5 gal, are 1 bar., or bbl. (barrel.) 
63 gal. " 1 hhd. (hogshead.) 

Notes. — ^1. The barrels and hogsheads used for commercial purposes are 
not fixed measures ; the former containing from 80 to 45 gallons, and the 
latter from 60 to 125 gallons. 

2. Physicians in prescribing, and apothecaries in mixing medicines that 
are liquids, divide the gallon according to the following 

AFOTHEGASIES' FLUID MEASUKES. 

60 minims (or drops) are 1 fluid drachm. 

8 fluid drachms " 1 fluid ounce. 

16 fluid ounces " 1 pint. 

8 pints " 1 gallon. 

8. They also use the following measures, from vessels in common use: 
4 tearspoons are 1 table-spoon, 2 table-spoons are 1 ounce, 2 ounces are 1 
wine-glass, 2 wine-glasses are 1 tcarcup, 4 tea-cups are 1 pint. 

Since the vessels named are not made of uniform size, the values given 
must necessarily vary. 

Table V.—Dry Measure. 

222. The table of dry measure consists of the denomi- 
nations bushels, pecks, quarts, and pints. These denomi- 
nations ore used in measuring grain, seeds, fruits, berries, 
several kinds of vegetables, lime, charcoal, and some other 
articles. 

3 pt. are 1 qt. 1 hu. is 4 pk. 
8 qt. " 1 pk. (pec^.) 

4 pk. " 1 bu. (bushel.) 

escALB— Ascending, 2, 8, 4 ; descending, 4, 8, 2. 

Notes.— 1. Where fruit and vegetables are marketed by the basket or bar- 
rel, a peach basket should hold 16 qt. or 2 pk. ; a potato basket, 24 qt. or 
8 pk. ; and a barrel, 3 potato baskets. Barrels made for marketing pur- 
poses commonly hold 100 qt. 

2. In measuring grain, seeds, peas, beans, and small fruits, the measure 
must be cwew full. But In measuring large fruits, com in the ear, coarse 
vegetables, and other bulky articles, the measure must be heaping ftill. 
4 heaped measures must cq^ial Sreven measures. See ManuaL 



1 pk. " 8 qt. 
1 qt. " 2 pt. 
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EXEBCISES. 

6. Bead 4 gal. 3 qt. 1 pt. 2 gi. ; 15 gal. 1 pt. 

7. Read 11 bu. 3 pk. 5 qt. 1 pt. ; 8 bu. 7 qt. 

8. Write 17 gallons 1 quart 1 pint 3 gills. 

9. Write 260 bushels 3 pecks 4 quarts 1.5 pints. 

10. Writie four gal. three qt. two gi. ; 3 bar. 15.5 gal. 

11. Write eleven bu. one pk. six and seven-tenths qt. 

12. Read 13.125 bu. ; 41.75 gal. ; .1 pk. 4.375 qt, ; 1 gal. 1.8 pt 



RIDDTJCTION" DKSCKNDINGr. 

223. Ex. 1. How many pints are 
17 gallons ? 

Explanation. — ^Since 17 gal. are 17 
times 1 gaL, and 1 gaL is 4 qt., 17 
gal. are 17 times 4 qt., or 68 qt. ; and 
since 68 qt. are 68 times 1 qt., and 
1 qt. is 2 pt., 68 qt. are 68 times 2 
pt., or 136 pt. 



BOHTTION. 

1 7 gal. 

_^ 
68qt. 

2 



lS6pt. 
Hence, 17 gal.= 136 pt. 



Ex. 2. How many quarts are 8 bu. 3 pk. 4 qt. ? 

Explanation. — Since 8 bu. 
are 8 times 1 bu., and 1 bu. is 
4 pk., 8 bu. are 8 times 4 pk., or 
32 pk., and 32 pk. + 3 pk. are 
35 pk. Since 35 pk. are 35 times 
1 pk., and 1 pk. is 8 qt., 35 pk, 
are 35 times 8 qt., or 280 qt., 
and 280 qt. + 4 qt. are 284 qt. 

In the Common Solution 
we mentally added the 3 pecks 
with the pecks of the partial 
result, and the 4 qtlarts with 
the 40 quarts of the final re- 
sult. This manner of solution 
is the one in common use. 



FULL BOLirnozr. 

8bu. S pk, ji.qt, 

S2-^S = 35ph. 
8 

280+4 = 28iqL 
Hence, 8 hi. SpJs, jiqt, = S8j^ qt. 

COMMON SOLUTION. 

8bu» 3 pk, 4qt» 

SSpk. 
8 

28iqt. 
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In Ex. 1 we reduced gallons to quarts, and quarts to 
pints — that is, a higher to a lower denomination — ^by multi- 
plication ; and in Ex. 2 we reduced bushels and pecks to 
quarts — ^that is, higher denominations to a lower denomi- 
nation — ^by multiplication. Hence, 

A denominate number is reduced to lower der^ominationa by 
miUtiplication, 

1. Reduce £32 to shillings. To pence. 7,680 d. 

2. How many mills are there in 249 dollars 43 cents ? 

8. In $93 4 s. 17 cts., Canada currency, how many cents ? 9,397, 

4. £45 8 s. 6 d. are how many farthings ? 43,608, 

5. At 1 s. a y€ird, how many yards of sheeting can be bought for 
£11 10 s. ? ^0, 

6. Reduce 9 s. 7.25 d. to farthings. 

"^ 7. How many pence in £231 8 d. ? solutiom of pboblbm T. 

8. How many gills are there in 15 gallons ? 2 

'9. Reduce 27 gal. 3 qt. 2gL to gills. LGSO 

10. A grocer has 87 gal. 1.5 qt. of cider 12 
which he wishes to put into pint bottles. 5 5 4^8 d. 
How many bottles must he use ? 699, 

11. IB bushels are how many quarts ? 

12. Two brothers picked 6.375 bushels of berries. How many 
quarts of berries had they ? ^^-^ 

13. A seedsman put up 2 bu. 4 qt. of marrowfat peas in pint 
papers. How many papers did he fill ? 

14. Reduce 126 bu. 1 pt. to pints. solution of 

^ *^ problem 14 

15. How many quart boxes will be required to 126 bu. Ipt 
hold 7 bu. 3 pk. 7 qt. of strawberries ? 255, 4, 

16. £6.5 are how many shillings ? How many 504 pk, 
pence ? 8^ 

17. A dealer in findings sold 13 bu. 3 pk. 6 qt. 4032 qt. 

of shoe-pegs by the quart. How many quarts ? 

did he sell? 8065 pt. 
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221* Ex. 1. How many bushels are 
192 quarts? 

Explanation. — Since every 8 qt. are 
1 pk., and 8 qt. are contained in 192 
qt 24 times, 192 qt. are 24 pk. And 
since every 4 pk. are 1 bu., and 4 pk. 
are contained in 24 pk. 6 times, 24 
pk. are 6 bo. 



soLimoir. 



192 qt [ 8 qt 

2 Ji. times. 
192 qt =z24pL 
2Jf.pk, \Ji.pk. 

6 times, 
2Jf.pk.^6hu. 
Hence, 192 qt, ^ 61m. 

Ex. 2. How many bushels are 637 quarts ? 
Explanation. — Since every 



8 qt. are 1 pk., and 8 qt. are 
contained in 637 qt. 79 times 
with a remainder of 5 qt., 
637 qt are 79 pk. 5 qt And 
since every 4 pk. are 1 bu., 
and 4 pk. are contained in 
79 pk. 19 times with a re- 



FITLL SOLUTZOK. 

637 qt. {8qt. 

7 9 times and 5 qt. rem. 
637qt.^79ph6qt. 
7 9 ph. \Jfph. 



19 tim£s and 3 pk, rem. 
79pk. = 19bu.3pk. 

mainder of 3 pk., 79 pk. are Hence, 637 qt. = 19 hu 3pk. 5 qt. 
19 bu. 3 pk. 

In the Full Solution we 
have written all the numbers 
mentioned in the explana- 
tion ; but in the Common 



COMMON SOLUnOK. 

637 qt. {8qt. 



7_9_pk. 5 qt. \Jli,pk, 
19hu.3pk. 

Solution we have written Keace, 637 qt. = 19 hi. 3 pJb. 5 qt. 
only the denominate num- 
bers. This manner of solution is the one in common use. 

In Ex. 1 we reduced quarts to pecks, and pecks to bush- 
els — ^that is, a lower to a higher denomination — ^by division ; 
and in Ex. 2 we reduced quarts to bushels, pecks, and 
quarts — that is, a lower denomination to higher denomina- 
tions — by division. Hence, 

A denominate number is reduced to higher denominations by 

division. 

6 
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\ 

PJtOBTjMMS. 

^18. Reduce 250,327 mills to dollars, cents, and mills. 

fS56 doUao'B 32 cents 7 mUU. 

19. 1680 d. are how many £ ? 

20. How mucli will 765 bushels of lime cost at 1 s. a bushel ? 

21. How many gallons are 486 pints ? 60,75, or 60 gal, 3 qt, 

22. How many times can you fill a gallon measure from 1,024 gills 
of alcohol ? 

28. Reduce 733 pints dry measure to higher denominations. 

11 hi, Ipk, 6 qt, Ipt, 

24. How many bushels are 7,280 quarts of shelled com ? 

227.5, or 227 hi. 2 ph 

25. One season a gardener sold 

8,975 quart boxes of strawberries. sTrTltTsT'^^ 
How many bushels did he sell ? ^' ^ ^ ' 

on TT n i? X 496ph,7qt,[J^ph. 

26. How many gallons of sweet- * v.-rx- 

oil will an apothecary use in filling 124hi, 

500 gill bottles ? Hence, 3975 qt. = 124 hi. 7 qt, 

15.625, or 15 gal. 2 qt. 1 pt. 

27. A grocer buys 187 qt. of walnuts. How many bushels does 
he buy ? 

28. A cask is emptied in 892 minutes, by a pipe which discharges 
1 pint of water per minute. What is the capacity of the cask ? 

225, Upon the principles deduced in Arts. 223, 221, is 
based the 

flutes for Seductions of Compound lumbers. 

L For Reduction Descending. 

1. MvUiply the number of the highest denomination given^ 
whether integer, decimal, or mixed number, by that number of 
the next lower denomination which equah 1 of this higher, and 
to the product add the given lower denomination* 

2. In the same manner, reduce this result to the next lower 
denomination ; and so continue until the given number is rd 
duced to i/ir? required denomination. 
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n. For Eeduction Ascending. 
L Divide the number of the given denomination, whether 
integer, decimal, or mixed number, by that number of this de- 
ncyminaJtion which equals 1 of the next higher, writing the quo' 
tient as so many of the higher denomination, and the remainder 
as so many of the denomination divided. 

2. In the same manner, reduce this quotient to the next higher 
denomination ; and so continue untU the given number is re^ 
duced to the required denomination. 

3. Write the last quotient and the several remainders in their 
order, from the highest denomination to the lowest, for the 
required restUt. 

JPBOBZJSMS. 

29. How many quart cupfols in 5 gal. 8 qt. of milk ? 

80. Reduce 4,879 far. to higher denominations. £5 1 8. 7.75 d. 

81. A 10-qt. pail holds how many gills ? How many gallons ? 

82. Reduce 167,824 qr. to higher denominations. £174 l^^* kd. 

83. How many times can a 2-quart measure be filled from a keg 
which contains 7.5 gallons of vinegar ? 

Solve the above problem in 4 different ways, 

84. Reduce .6875 of a gal. to gills. n qi. 

85. 6784.8 d. are how many pounds ? £28.^^ <yr £28 5 8, 4.8 d. 

86. One week a woman who kept a fruit stand sold 19.5 bushels 
of peanuts by the half-pint measure. How many measurefiils did 
she sell ? 

87. Reduce 8 qt. to the decimal of a bushel. .09375 hi. 

88. One day a hostler at a hotel stable fed out 129 half-peck 
measures of oats. How many bushels did he feed out ? 

89. In The New Dominion 8,287 cents are how many dollars, 
shillings, and cents ? $32 ^8. 7ct8. 

40. 7.8125 s. are how many farthings ? 351. 

, 41. A lady made 8 gal. 2 qt. of strawberry wine, which she put 
mto pint bottles. How many bottles of wine had she ? 

42. A housekeeper filled 549 quart cans with cherries. How 
many cherries did she use ? 171m. 5 qt. 
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43. If I meaeare 8 bo. 1 ptc. 6 qt. of walnttts in a quart 
how many times will I fill the measure } 

44. Bedace 2 hhd. 1 bbl. IS.SS gal. to qnarta. 

4G. How many bushels of potatoes in 12,360 quarts} 
46, rrom a peach orchard 1500 bu. S pk. of peaches were sold, 
at an average of 75 cents a basket. How much was received for 
them ! $££50.75. 

Table VI. 
Unear JHeasure, ^ ^ 

226i The table of hnoar ^ 

or Ime measure consists 
of the denominations 
miles, rods, yards, feet, 
and inches. These de- 
nomjnatiOQs are used m 
measonng distances, and 
also the dimensions of 
thmgs, as their length, 
^ndth, thickness, height, 
and depth 

13 in (mchea) arc 1 ft. (foot) 

8 ft. " 1 yd. (yard.) 

6.B yd. " 1 rd. (rod.) 

880 rd. " 1 mi (mile.) 

ScALB.— Ascending, 13, 3, 6.5, 330 




Topographical, civil, and military engineers express dis- 
tances less than a mile by yards or feet. 

1760 yd., or 0380 ft. are 1 mL 

In meaenricg goods sold by the linear yard, the yard 
is divided into qnartere, eighths, and sixteenths. 
3.35 in. ore 1 sixteenth. 

3 sixteenths, or 4.G in. " 1 eighth. 

3 eighths, or in. " 1 qr. (quarter), or I fourth of a yard, 

4 qr, " 1 yd. 
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Mariners use the following denominations : 

6 feet are 1 fathom, in measnring depths at sea. 
120 fathoms are 1 cable's length, for short distances. 
1 nautical mile, or knot, is 1.15 common or English miles. 
1 " league is 3 nautical mi^s, or 8.45 English miles. 

In geographical and astronomical calcnlations, 

1 geographic mi. is 1.15 statute mi. ; 

8 " " are 1 1. (league.) 

60 " " or ) " 1 deg. (degree) of latitude, or of 

69.16 statute '^ \ longitude on the equator. 

Notes.— 1. The knot is used in measuring the speed of vessels. 

2. The nautical mile (or knot) and league are the same as the geographic 
mile and league. 

8. The length of a degree of latitude is not quite uniform. 69.16 miles is 
the average length, and is the one adopted by the U. S. Coast Survey. 

4. In measuring the height of horses, 4 inches are 1 hand, the measure 
being taken directly over the shoulder. 

5. In clock-making, 6 points are 1 line, and 12 Ifaiea are 1 inch. 

6. In measuring the length of the foot, 3 barleycorns, or sizes, are 1 inch. 

7. The sacred cubit, mentioned in the Bible, is 21.888 inches. 

8. The old road measures, 40 rd. are 1 fur. (furlong), and 8 fur. are 1 mi., 
are now but little used. 

Table Vll.^Square Measure. 

227* The table of square or surface measure consists of 
the denominations square miles, acres, square ro^, square 
yards, square feet, and square inches. These denomina- 
tions are used in computing the area of land, flooring, plas- 
tering, and other surfaces. Seo Mannai 



144 sq. in. (square in.) are 1 sq. ft. 

9 sq. ft. " 1 sq. yd. 

30.25 sq. yd. " 1 sq. rd. 

160 sq. rd. " 1 A. (acre.) 

640 A. "1 sq. mi. 

Scale.— Ascending, 144, 9, 80.25, 160, 640; descending, 640, 
160, 30.25, 9, 144. 



1 sq. mi. is 640 A. 

1 A. " 160 sq. rd. 

1 sq. rd. " 30.25 sq. yd. 

1 sq. yd. " 9 sq. jft. 

1 sq. ft. " 144 sq. in. 



1 
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Builders use the following units in estimating their work: 

100 sq. ft. are 1 sqnare of roofing or flooring. 

6 shingles, laid 6 in. to the weather, cover 1 sq. ft. 
100 lath, or 1 bunch, cover 5 sq. yd. of surface. 

Notes. — ^1. Glazing and stone-cutting arc estimated by the square foot. 

3. Painting, plastering, paper-hanging, ceiling, and paving are estimated 
by the square yard. 

8. Brick-laying is estimated by the sq. yd., or the square of 100 sq. ft. 
In either case the work is understood to be 12 in. or 1.5 bricks thicii. 
Brick-laying is also estimated by the thousand bricks. 

Table Vlll.—Cubic Measure. 

228* The table of cubic or solid measure consists of the 
denominations cubic inches, cubic feet, and cubic yards. 
These denominations are used in computing the solidity of 
timber, stone, portions of earth, and many other articles ; 
and in estimating the capacity of bins, boxes, etc., when 
their dimensions are given in denominations of Hnear 

measure. see MoimaL 



1728 cu. in. (cubic in.) are 1 cu. ft. 
27 cu. ft. " 1 cu. yd. 



1 cu. yd. is 27 cu. ft. 
1 cu. ft. " 1728 cu. in. 



Scale.— Ascending, 1728, 27 ; descending, 27, 1728. 

Notes. — ^1. On public works a cubic yard of earth is a standard load. 

2. Railroad and transportation companies estimate light freight by the 
space it occupies, in cubic feet ; and heavy freight, by actual weight. 

8. In estimating the tonnage of ships and other vessels, 100 cu. ft. of 
space are 1 T. of shipping. 

4. A perch of stone or of masonry is 16.5 ft. long, 1 ft. high, and 1 ft. 
thick, or 16i» cu. ft. 

5. A common brick is 8 X 4 X 2 inches, or 64 cu. in. 

6. In every cubic foot of bricks, piled solid, are 27 bricks ; and in every 
cubic foot of brick wall, laid in mortar, are 22.5 bricks. 

7. Five courses of bricks in the height of a wall are called a foot. 

8. Brick-layers, masons, and joiners make a deduction of one half the 
space occupied by the windows and doors in the walls of buildings. 

9. In computing the cubic contents of the walls of foundations and 
buildings, brick-layers and masons multiply the girth (i. «., the distance 
round the outside of the walls), height, and thickness together. By thii 
method of measuring, the comers arc measured twice. 
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-Wood Measure. 




TaMe IX. 

M9, Tho table ol 
wood measure conaiats 
of the denominations 
cords, cord feet, Euid ca- 
ble feet. These denomi' 
nations are chiefly need 
in measnring wood. 
Bongh stone is also 
commonly sold by the 
cord. A pile of wood 
8 feet long, 4 feet wide, 
and 1 feet high is 1 
cord ; and 1 foot in 
length of ench a pile Ia 
1 cord foot. • 

16 cu. ft. are 1 cd. ft. (cwd ft.) | ^^ (is 128 en. ft., 

8 cd. ft, or ) „ , , ' t or 8 cd. ft. 

188 CQ. ft. I I 1 cd. ft. b 16 cu. ft. 

ScAiiK — Ascending, 16, 8 ; descending, 8, 16. 

EXEXCISEB. 

18. Bead G mi. 3 yd. 8.7 ft;. ; 54 rd. J.87 yd. 

14. Read 5 A. 1S.35 sq. yd. ; 8 sq. mi. 80 sq. rd. S.S sq. yd. 

15. Bead 11 cu. yd. 6 en. ft. 513 ctL in. ; 5 ca. yd. 60 en. in. 

16. Bead 4S cd. 7 cd. ft. 18 en. ft ; 81 cd. 6.75 cd. ft. 

17. Write 6 miles 85 rods 2 yards 2 feet 8 inches. 

18. Write twelve acres aisty square rods one hundred ais square 
inches. 

19. Write 16 cubic yards 18 cubic feet 860 cubic inches. 

20. Write 15 cords 4 cord feet IS cubic feet. 

21. Write 90 square rods 14 square yards 5 square feet 108 square 
inches. 

23. Write 16 miles 300 rods ; 11 cubic yards 1,678 cubic inches. 
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^ How many feet are 7 mi. 108 rd. 3 yd. 1ft.? S8^ 75!B, 

48. Reduce 25 sq. rd. 3 sq. yd. 8 sq. ft. to square inches. 

985,140. 

49. In 7 cu. yd. 19 cu. ft. 960 cu. in., how many cubic inches ? 

60. Reduce 18 cd. 5 cd. ft. 8 cu. ft. to cubic feet 2,392 eu,J% 

61. Reduce 115,872 inches to higher denominations. 

1 mi. 262 rd, S yd. 2 ft, 4 in. 

52. 176,169 sq. in. are what units of higher denominations? 

4 sq, rd, I4 sq, yd, 8 sq,ft. 57 sq, in, 

53. Reduce 1,001,100,100 cu. in. to higher denominations. 

21,457 cu, yd, 1 cu,ft, 580 cu, in, 

54. Change 12,875 cu. ft. of wood to cords. 

55. How many planks, ayeraging 1 ft. wide, will be required for 
a plank road 7 mi. 284 rd. long ? 41,646, 

56. How many 1-inch blocks will be required to make a pile 
that shall contain 23 cu. yd. 18 cu. ft. ? 

57. A farmer planted 1 hill of com on every square yard of 
ground in a field of 13 A. 96 sq. rd. How many hills did he 
plant? 65,824, 

58. How many loads must a teamster draw, to moye 131 cd. of 
stone, if he draws 1 cd. ft. at a load ? 

59. 2 mi. 125 rd. 1.5 ft. are how many feet ? 
M. Reduce 126,720 in. to miles. 

61. How many acres in a tract of land 6 miles square ? 28,040. 

62. In 4,305,780 sq. yd. there are how many square miles ? 

63. How much wood in a pile 160 ft. long, 4 ft. wide, and 9 feet 
high ? 

64. 25 cd, 7 cd. ft. 12.75 cu. ft. are how many cubic feet ? 

65. .9 of a foot are how many inches ? 10.8. 

66. Reduce 100.8 sq. rd. to the decimal of an acre. ,63 A, 

67. .0015 mi is what decimal of a rod ? ,48. 

68. How many cubic yards are 468,018 cu. in. ? 10,03125. 

69. How many acres in a field 125 rd. long and 80 rd. wide ? 
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70. One year my potato crop yielded 1 bushel to the square rod, 
and the total yield was 1,1^5 bushels. How much land did I plant 
to potatoes ? 7 A 25 iq, rd, 

71. A dealer in real estate owns 5 rectangular lots of land of 
1 acre each ; and the fronts of the lots, or their widths on the 
street, are 2 rd., 4 rd., 5 rd., 8 rd., and 10 rd. What are their 
respective depths ? 

72. A gentleman used 5,560 tiles, each 1 ft. long, in under- 
draining his land. How much tile drain did he put down ? 

73. If Mississippi Biyer deposits 1 inch of sediment at the bot- 
tom of the Qulf of Mexico each year, how much will it raise the 
bottom of the gulf m 1000 years ? 27 yd, Sft. 4 in. 

74. How many cubic yards of earth must be removed, in digging 
a cellar 52 ft. x 28 ft. x 8 ft. ? 

75. How many cords of rough stone in a pile 47 ft. x 14 ft. x 
5.5 ft. ? 

76. How many acres in a county of 20 townships each 6 miles 
square? 

77. How many square inches are 150 sq. rd. 95 sq. in. ? 

5«. 5 mi. 109 rd. 4 yd. = how many feet ? 28210M. 

79. If you measure only the length and height of a pile of 4 foot 
wood, how many feet of surface measure will you allow for 1 cord ? 
How many cords of such wood are there in a pile 75 ft. long and 7 
ft. high ? 16cd.3 cd,ft 4 cu,ft 

80. If the pile is 4 feet high, how many feet of running measure 
(that is, length) will be a cord 1 How many cords are there in such 
a pile 185.6 ft. in length ? 

81. How much wood in a pile of 8-foot wood 87.5 ft. long and 
6.5 ft. high ? 

82w How many rods of fence will be required to inclose a tract 
of land 2 mi. 45 rd. long and 225 rd. wide ? j.; ^ :^- 1,820. 

83. A company of immigrants purchased a tract of western land 
4.8 mi. X 1.75 mi. in extent. How many acres in the tract ? 

84. Allowing that 4 persons can stand on 1 square yard of ground, 
how many people can stand in a street 15 rd. long and 35 ft. 
wide ? S,850. 
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Table X.Surveyora' Measures, 

230> A Qimter's chaia 
is 4 rods or 66 feet long, 
and consists of 100 linka, 
each 7.92 inches long. 
This chain is used by 
surveyors in measnr- 
ing the dimensions or 
bonndar; lines of land, l^ 

The table of Hnrvey- . - 
ors' measures consists of 
the denominations miles, 
chains, and links, need 
in measuring boondajy 
lines ; and townships, 
square miles or sections, 
square chains, poles or square rods, and aqnare links, used 
in compnting the area of lands. 

lei Id Measuring Dimensions : 

100 1. (linkB) are 1 ch. (chain.) I 1 mi. is 80 cli. 

80 ch. " 1 mi. I 1 ch, " 100 1. 

Scalb:. — Ascending, 100, 80 ; descending, 80, 100. 

2d. In Computing Areas : 




^'*ST"»'i,'^ri.ji 



eaa sq. l. are l p. (pole) or sq. rd. 


ITp. is 86sq.mt 


16 P. " Isq. ch. 


Isq. mi or Sec. "640 A, 


lOsq.ch. " lA, 


lA. " lOsq.ch. 


640 A. " Isq. mi. or Sec. (section.) 


Isq. ch. " 16 P. 


36 sq. mi. " 1 Tp. (township.) 


1 P. " 635 sq. 1. 


BCALB.— Ascending, 633, 16, 10, 640, 36 ; descending, 30, 640, 


10, 16, 625. 





Notes.— 1. Since 100 links are 1 chain, 1 Unit Is .01 of a chain, 05 \\ab.» 
are .8S of a chain, and ao on. Hence, linlis may be written either as huD- 
dredths of a chain; thns 16.44 ch.; or chains and linlis ns a compound 
□ambGr; thna, 15 ch. 41 L 
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3. Since a chain is 4 rods long, 25 links aro 1 rod. The denomination rod 
is seldom nsed in linear chain measure. 

8. Civil engineers on railroads and canals commonly use an engineers' 
chain, which consists of 100 links each 1 foot long. 

. 4. Sections, or square miles of Government lands, are divided into 8 
equal parts, and each part, or 80 acres, is often called ^ lot of land. Two 
lots, or 160 acres, are called a quarter section. See Manual 

5. Formerly 40 rods were called a rood^ and 4 roods an acre. The denom- 
ination rood, so common in old deeds, mortgages, and surveys, is now but 
little used. 

EXEJtCISES. 

23. Read 6 ch. 44 1. ; 3 mi. 52.81 ch. 

24. Read 3 A. 7 sq. ch. 12 P. 480 sq. 1. 

25. Write 1 square mile 217 acres 6 square chains 9 poles 145 
square links. 

26. Write 45 chains 22 links both as a compound number and as 
a denominate mixed decimal number. 

27. Write eighty acres seven square chains forty-two square links. 

85. Reduce 3 mi. 75 ch. 12 1. to links. Sl,512 I. 

86. 25,0a0,000 1. are how many miles ? 3, 125. 
, 87. Change 8 A. 14 P. 462.5 sq. 1. to square links. 

88. Reduce 236,754 square links to higher denominations. 

89. The front of a certain city lot measures 21 1. 3.75 in. How 
many inches front has it ? How many feet ? 

90. How many acres in a farm which is 215 rods long by 140 
rods wide ? 188,125, 

91. The area of a certain piece of land is 9 sq. ch. 11.25 P. 
What is its area in square rods ? 

92. In chaining the route for a proposed railroad, the engineers 
applied a Qunter's chain 7,254 times. What was the length of the 
route ? 90,675 mi,y or 90 mi. 54 ch, 

93. Walworth Co., Wis., consists of 16 Government townships. 
How many acres in the county ? 

94. 2.376 in. is what decimal of a chain ? .003. 



i 
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Table XX 

Avoirdupois Weight 

231 The table of avoir 
dtipois weight consists of 
the denommahons tons i 
bundred weight, pounds, ,1 
and ounces 

uommatioDB are used in 
weigtung most kinds of 
produce pronsions gro- 
ceries metals coal and 
many other articles. 

16 oz. (onnces) ore 1 lb. (pound.) I 1 T. m 20 cwt 

100 lb, " 1 cwt. (liundred-weight.) 1 cwt " 100 lb. 

20 cwt. " 1 T. (ton.) 1 1 lb. " 18 oz, 

SoALH.— Ascending, 16, 100, 20; descending, 20, 100, 16, 

In wholesale transactions in coal, iron, and iron ore, and 
in iuToicee passing the United States Costom-Konses, of all 
English goods sold by weight, 

28 lb. are 1 (\f. ((garter.) [IT, la 30 cwt. 

4 qr. " 1 cwt 1 cwt. " 4 qr. 

20 cwt. "IT. I 1 qr. " 28 lb. 

The ton of 2,000 lb. is commonly called ths short ton, or 
the 7i«( ton; and the ton of 2,240 lb. (20 cwt. = 80 qr. = 
2,240 lb.), is called the long ton, or the gross ton. 

The following nnits or denominations are in common use: 
56 lb. are 1 bu. of salt, at the New York State Salt ■VToria. 

280 lb. (5 bn.) " 1 bar. " " " « " , " 

100 lb. " 1 Cental of grain. 

JOO lb. 
196 1b. 
200 lb. 



I caek of nails o 

1 bar. of flonr. 

1 bar. of beef or pork. 



Notm,— 1. There U t 
ter is Dumed, it nlwaya 

3. Id theory, 18 dr. (dromB) 
Tccogatzed In business. 



sacb thing us a qaarter,of 3i 



e dmm \b neither a 
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8. Hundred-weight and pounds majbo read together aa pounds, or the 
ponnds may be read aa hundredths of a hundred- weight. Thus, i owt. 66 
pounds U *5a lb., or 456 cwt. ; 5 T. 17 cwt. 9 lb. is 5 T. 1709 lb., or 5 T, 
17.09 cwt. 

233i The weight of a bushel of the principal kinds of 
grain and seeda has been fixed by statute in many of tho 
States, as shown in the following 

AYOIBDUPOia BUSH£L XABLH. 
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Table XII.— Troy Weight. 
333> The table of Troy weight consists of the denomina- 
tions pounds, ounces, pennyweights, and grains. These 
denominations are used in weighing the piedous metak 
and jewels, and in philosophical experiments. 

34 gr. (grains) are 1 pwt. (pennyweight,) I 1 lb. ia 12 oz. 
30 pwt. " 1 oz. 1 oz. " 20 pwt. 

12 oz. " 1 lb. I 1 pwt. " 34 gr. 

. BcAi^.— Ascending, 24, 30, 12; descending, 12, SO, 34. 



APOTSEC&BIEa WEISBT. 

30 gr. (gralna) are 1 so. or 3 (scrapie.) 
8 3 " Idr.or J (dram.) 

8 ; " loz.or I (onnce.) 

12 I " 1 lb (pound.) 

kre sold by Molrdupols weight. 
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SXMJRCISES, 

28. Read 5 T. 16 cwt. ; 33 T. 1 cwt. 54 lb. 7 oz. ; 2 T. 375.25 Ih 

29. Read 4 lb. 7 oz. 10 pwt. 20 gr. 

30. Write fifty tons two hundred seven and five tenths pounds. 

31. Write 6 pounds 4 ounces 19 pennyweights 12 grains. 

JPJtOBJLMMS, 

^ 95. 7 T. 15 cwt. 45 lb. 9 oz. are how many ounces ? 21,8,729. 

96. Change 1,999 oz. to hundred-weight. 1 cwt 24 U>, 15 oz, 

97. How many grains are 1 lb. 9 oz. Troy weight? 10,080, 

98. Reduce 5,190 grains to ounces. 10 oz, 16 pwt 6 gr, 

^ 99. One day, 9 T. 56 lb. of Oswego corn-starch were packed in 
pound papers. How many papers were put up ? 

100. A jeweler made 456 finger rings, each containing 4.25 pwt. 
of gold. How much gold did he use ? 

101. Reduce .6 gr. to the decimal of an ounce. 

102. 11 oz. 11 pwt. 11 gr. are how many grains? 

103. One year the Lebanon Shakers put up 2 T. 16 cwt. 95.75 lb. 
of garden seeds in papers, each containing .25 of a pound. How 
many papers of seeds of this weight did they put up ? 

104. .00021 T. is what decimal of a pound ? ,Ji2lb,=6,72oz, 

^ 105. One spring a Vermont farmer made 161,268 oz. of maple 
sugar. How many tons did he make ? 5 T, 79,25 lb, 

106. Reduce .003125 lb. Troy to the decimal of a grain. 

107. What is the length of a roll of gold wire that weighs 2 lb. 
9 oz., if it weighs 1 gr. to the foot ? S mi, 

108. How many pounds of bluing will a manufacturer use in 
putting up 845,000 1-ounce boxes ? 

52812.5 m, = 26 T, 812 Jb, 8 oz, 

1D9. A wholesale dealer bought 2 T. 8 cwt. of carpet tacks in 
8-oz. papers. How many papers of tacks did he buy ? 9,600, 

110. .375 lb. = how many pennyweights ? 

111. 1,250 flat-irons, weighing 5 lb. each, weigh how many tons? 

3,125 T.^ST. 250 lb. 
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ToMe XIII.— Time. 

234> Xiine is a lim' 
ited portion of duration. 

The table of time con- 
sists of the denomina- 
tions centnries, years, 
months, weeks, days, 
hoars, minutes, and sec- 
onds. These denomina- 
tions are osed in ex- 
pressing portions of time 
or duration of different 
lengths. 

The day and the year 
ate the natural divisions 
of time, the other denominations, 
parts of one or the other of these. 




60 sec. (seconds) are 1 miu. (min 


ute.) 




60 min. are 1 h. (hoar.) 


1 century 


IB 100 yr. 


24 h. "1 da. (day.) 
7da. , " lwk.(week.) 


1 leap-year 


„(5awk.2da., 
\ or 866 da. 


BSwk.lda.;) „ Icommoayr. 
or 365 da. f (year.) 


1 common yr. 


„ ( 52 wk. 1 da., 
\ or 865 da. 


^fM?£|""»P-.'- 


Ida. 
Ih. 


" 24 h. 
" 00 mm. 


too yr. " 1 century. 


1 min. 


" 60 sec 



The length of a solar year is 365 da. 5 h. 48 min. 48 sec. 

The following years are leap-years, of 366 days each : 

L Every centennial year that, is exactly divisUde by 400 ; as 
400, 800, 1600 ; 2000, 2400, 2800. And, 

n. Every year wA a centennial year thai is dimsHAe by^; &B 
1804, 1808, 1812 ; 1876, 1880, 1892. 

Foi expUwUoo of tho Calsodnr, Bee MunoaL 
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The year is divided into 12 calendar months, and these 
are divided into 4 seasons. 



SKABONB. 






UOMTIU. 


ABBBVTIATIONS. 


DAYS. 


Winter. 


( 1st 
( 2d 


mo. 


January, 


Jan. 


31 




u 


February, 


Feb. 


28 or 29 




( 3d 


u 


March, 


Mar. 


81 


Spring. 


] 4th 


u 


April, 


Apr. 


30 




' 6th 


u 


May, 




31 




( 6th 


u 


June, 




80 


Summer. 


] 7th 


u 


July, 




31 




' 8th 


u 


August, 


Aug. 


31 




C 9th 


u 


September, 


Sept. 


80 


Autumn. 


]lOth 


u 


October, 


Oct 


81 




'nth 


u 


November, 


Nov. 


80 


Winter. 


12th 


u 


December, 


Dec. 


31 



Notes. — ^1. February has 28 days in a common year, and 29 in a leap-ysar. 
2. In most business transactions, 30 days are regarded as a month. 

82. Head 5 yr. 4 mo. 15 da. ; 8 wk. 5 da. 10 h. 45 min. 80 sec 

83. Read 12 yr. 134 da. 17.35 h. 

84. Write 4 years 9 months 3 days 30 minutes 15 seconds. 
35. Read June 10, 1869 ; Aug. 17, 1812 ; Dec. 21, 1875. 

jpbobz:em8. 

112. How many minutes in the three spring months of a common 
year? 132,i80. 

113. How many hours from Independence day at noon, to 
Christmas day at noon ? -fc 176, 

114. Reduce 573,596 min. to higher denominations. 

66 wK 6da,7h, 56 min. 

115. How many seconds in a solar year ? 

116. How long a time will it take a clock that ticks once every 
second, to tick one million times ? 11 da» 13 h. Jfi min, Jfi %ec, 

117. My watch ticks 4 times each second. How many times will 
it tick in a leap-year ? 

118. 3 wk. 6 da. 23 h. 30 min. 45 sec. are how many seconds ? 
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Table XIV. — Circular and Angular Measure* 

235« A Circle is a round, plane 
snrface. 

See Manttal. 

236. A Circumference ia 

the bounding line of a circle. 




K\ 

237. An A^rc is any part of the 
circumference of a circle. 

238. A diameter is the dis- 
tance across a circle through its' center. i>" 

239* A Sadius is the distance from the center to the 
circumference of a circle. 

Note.— The radius of a circle is always equal to one half its diameter. 

240* If the sur&ce about a point in a plane be divided 
into 3G0 equal parts or spaces, by lines drawn from the 
point, 360 equal angles will be formed, and any one of these 
angles will be a degree. And since an angle is the differ- 
ence of direction of two lines, or the opening between two 
lines that meet in a point (see 168), it follows that 

A degree is one of the 360 equal angles which will just 
fill the space about a common point in a plane. 

211* The lines which form the sides of these angles may 
be of any len^h; and if about their common point of 
meeting as a center, a circumference be drawn, cutting all 
these lines, it will be divided into 360 equal parts, and one 
of these parts will be the measure of a degree, or of the 
angliB at ilie center of the circle. Hence, 

The Measure of an oingte at the center of a circle is 
that part of the circui;nference included between the sides 
of the angle. 

242* K the circumference of any circle be divided into 
360 equal parts, each of these parts is also called a degree. 

NoTB.— Since circles may be great or small, the degrees in their circum- 
ferences will be correspondingly great or small. An angle of 1 degree is 
constant ; while the measure of the angle, or 1 degree in a circumference, 
varies with every change in the dimensions of the circle. 
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243. The table of cir 
culor and ang^ular meas- 
uro conaiata of the 
(lenonuQations circlea, 
degrees, minntes and 
seconds. These denomt / 




By Surveyors in de 
termuung the directions 
or beannga of land 
boondanes and other 
hnes, 

By Namgedors in de 
termining the poaition 
of Teasels at sea ; and 

By Qeogrc^kera and Aatronomers, in determining latitude, 
longitade, and the position and motion of the heavenly 
bodies ; and in computing difference of time. 

60" (seconds) are V (minute.) I 1 0. is 860° 

60' " 1° (degree.) 1° " 60' 

860° " IC. (circnniference.) | 1' " 60" 

ScAiJS.— Aficendii^, 60, 60, 860 ; descendflig, 860, 00, CO. 

NoTEB. — 1. A right angle or a quadrant Is on angle of 90°, and is alwiiTB 

Included between two Uoea perpendicular to each othn ; its mcnsnre U one 

tbnrtb of a circumference. Hence, wc siy i right angles or quadrants are 

1 circumference. 

S. Navigators call one sixth of a circumference a tedanL Hence, In nav- 
igatioo, 60° ore 1 sextant; and 6 sextants are 1 circumference. 

3. Astronomers divide the zodiac, or the sun's apparent path in the heav- 
ens. Into 13 equal parts, of 30° each (for the 13 monlha of the jear), which 
they coll signs. Hence, ia astronomical calcnlationB, 

30° are 1 S. (sign), and 13 8. are 1 great circle of the heayena. 

4. Aminntc of the circumference of the earth is 1 geographic mile, which 
is 1.15 English miles, or 1 ml. 4S rd. See UanosL 

EXEHCISES. 

36. Read 10° 40' 85"; 8 8. 35°; 72° 0' 33.75". 

87. Write 10 degrees 53 minutes 42 seconds. 

38. Write one hundred five degrees twenty-six geographic miles. 
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TBOBLEMS. 

119. Reduce 47° 13' to seconds. 169,980". 

120. How many degrees in 59,300"! Iff" S8' £0", 

121. ^Vhen a planet lias mored 1,436,444" in tbe heavenB, has it 
described more or less than one complete rerolutioa in its orbit ? 

56° Ji' 4" more than 1 revolvtim. 
123, When the aon has seemed to pass over 8 S. 63.35° of the 
Eodiac, how many seconds has he seemed to move ) 

133. How many seconds are .015° J S4". 

134. 8 quadrants 67° 08' are how many ininates ? 

125. 07,875" = how many degrees ! 18° 51' 15". 

136. Reduce 3' to the decimal of a degree. .05°, 



Table XV. 

Counting. 

211. The table of 



counting consists of the 
denommationa ones, 
dozens, gross, and great 
gross. These denomi- 
nations ore nsed in 
conntmg several class- 
es of artides for mar- 
ket 




13gro. 

ISdoi. 
12 things. 



IS ones or things arc 1 doz. (dozen ) 1 1 great gro. ii 
13 doz. " 1 gro. (gross.) 1 gro. " 

13 gro, " 1 grt. gro. (great gro.)| 1 doz. " 

ScALB. — Ascending and descending, uniformly 13. 

Notes.— 1. Six things of n kind arc often called awi; osftset of chairs, 
spoons, forka, plates, etc. 

Z Twenty things of a kind arc sometimes cotlctl a teort; as a score of 
times, three score of years, etc. 
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Table XVI.— Paper. 

245« The table of paper consists of the denominations 
bales, bundles, reams, quires, and sheets. These denomi- 
nations are used in the paper trade. 



24 sheets are 1 quire. 

20 quires " 1 rm. (ream.) 

2 rm. " 1 bundle. 

5 bundles " 1 bale. 



1 bale is 6 bundles. 
1 bundle " 2 rm. 
1 rm. " 20 quires. 
1 quire " 24 sheets. 



Sgalb. — ^Ascending, 24, 20, 2, 6 ; descending, 5, 2, 20, 24. 

Note.— Paper is bought at .wholesale by the bale, bundle, and ream ; and 
at retaU by the ream, quire, and sheet. 

Table XVII.— Copying. 

246. Lawyers' clerks and copyists in public offices are 
often paid by the folio for making copies of legal papers, 
records, and documents. 

72 words are 1 folio, or sheet of common law. 
90 " " 1 " " " " chancery. 

Table XVIII.—BooJcs. 

217* This table consists of the terms used to indicate the 
number of leaves of a book made from one sheet of paper. 

When a sheet is The book is 

folded into called 

2 leaves, a folio, 

4 " a quarto or 4to, 

8 " an octavo or 8vo, 

12 " a duodecimo or 12mo, 

16 " a 16mo, 

18 « an 18mo, 

24 « a24mo, 

32 « a82mo, 

64 " a 64mo, 

Note.— A sheet of medium size print paper is 23 X 86, 34 X 87.5, or 25 X 
88 inches. These are the sizes commonly used for printed books. 



And 1 sheet of 


paper 


makes 


4 


pp. 


(pages.) 


8 


a 




16 


(( 




24 


u 




32 


u 




36 


(( 




48 


(( 




64 


u 




128 


u 
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MXEJRCI8E8. 

30. Read 5 grt gro. 11 gro. 4 doz. ; 6 gro. 5 doz. 8 steel pens. 

40. Write five nn. fifteen quires eleven sheets. 

41. Write 19 gross 7 dozen ; 8 great gross 7.75 dozen. 

127. How many gross are 2,156 buttons ? H gro, 11 doz. 8. 

128. How many crayons are there in 25 boxes, each containing 1 
gross? S,600. 

1 29. How many gross of screws will a joiner use in the 26 work, 
ing-days of a month, if he uses 56 screws per day ? 10 gro, 1 doz, 4. 

130. On inventorying his goods, a hardware merchant finds that 
he has 7 gro. 8.5 doz. wardrobe hooks on hand. What number of 
hooks has he ? 1. 110, 

131. One day a paper dealer sold 6 bales 1 bundle 4 rm. of 
manilla wrapping paper. How many sheets of paper did he sell ? 

132. 7,260 sheets of foolscap paper are how many reams ? 

15 rm, 2.5 quires. 

133. How many sheets of print paper in a 12mo book of 456 pp. ? 

134. One^ month a lady copied 648.5 common-law folios for a 
lawyer, at $.10 per folio. How much did she receive ? 

135. A stationer has 6 grt. gro. 11 doz. lead pencils. How many 
pencils has he ? 

136. One winter a wood turner manufactured 56,870 clothes- 
pins, which he packed in boxes of 1 great gross each. How many 
boxes had he ? 10 gro. 11 doz, 2 pins more than 32 loxes, 

137. A printed case in the Supreme Court (or Chancery) con- 
tained 456,120 words. How much was the printer's bill, at $.12)- 
per folio ? . $633,50. 

138. How many reams of print paper will be required to supply 
3,250 subscribers with a weekly newspaper one year ? 

352 rm. 1 quire 16 sheets. 

139. A village grocer shipped 5,160 eggs to the city, in 5 barrels. 
How many eggs did he pack in a barrel ? 86 doz. 



\ 
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140. A bookseller^s stock of steel pens consists of 7 packages of 
1 doz. boxes each, 9 bdxes of a broken package, and 5 doz. 8 pens 
of an opened box. How many pens has he, each full box contain- 
ing 1 gross? 13,460, 

141. A publisher issued an edition of 5,000 copies of an 18mo 
book of 216 pp. How much paper did he use, allowing 1 quire to 
each ream for waste ? 65 rm. 15 quires 19 sheets. 

Table XIX. 
Oavemment Standard Units of Measures and Weights. 

2l8i The standard units of the money, measures, and 
weights now in use, as adopted by the United States Gk)v- 
emment in the year 1834, and from which the other denom- 
inations in the respective tables are determined, are — 

« 

TABLKS. UNITS. TALUB8. 

United States Money, Dollar, .900 silver, .100 alloy. 

Lines, Surfaces, and Solids, Yard, 3 feet, or 36 inches. ^ 

Liquid Measure, Gallon, 231 cubic inches. 

Dry Measure, Bushel, 2150.42 cubic inches. 

Troy Weight, Pound, 5,760 grains. 

Avoirdupois Weight, Pound, 7,000 Troy grams. 

Seo ManoaL 

Noras.— 1. The yard in use at the Custom-Houses is divided decimally 
into tenths and hundredths. 

2. For ordinary purposes, 2150.4 cu. in. are called a bushel. 

3. In the actual standard weights used by the 1 oz. = 480 gr. 
General Government, the Troy ounce is divided .1 " = 48 
decimally into tenths, hundredths, thousandths, .01 " = 4.8 
and ten-thousandths. The values of these divis- .001 " = .48 
ions are shown in the margin of this note. .0001 ** = .048 " 

Table XX.— Comparative Valties. 
219. L Of Measures of Capacity. 

BBirOMIKATfONB. LIQUID MKASURR. BRT MBABimB. 

1 gal., 231 CU. in., 268.8 cu. in. (.5 pk.) 
1 qt., 57.75 " " 67.2 " " 
1 pt, 28.875 " " 83.6 " " 
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n. Of Weights. . 



BEN0MINATI0N8. 


TROT -WBIOUT. 


AvontDUPon wvam 


lib., 


6,760 gr., 


7,000 gr. 


1 oz., 


480 " 


437.5 " 



NoTBS.— 1. Multiplying the number of cubic inches 2S1 268,3 

in a liquid gallon by 7, and the number in a dry gallon 7 6 

by 6, we find that 7 liquid gallons contain 4.2 cubic 2£27 16128 
inches more than 6 dry gallons. Hence, in ordinary 

computations, it is sufficiently accurate to estimate 7 liquid gal. = 
6 dry gal. 

2. Multiplying the number of grains in a pound Troy by 175, and the 
number in a pound avoirdupois by 144, we have 

5,760x175 = 7,000x144. Hence, 
175 pounds Troy = 144 pounds avoirdupois. 

JPROBZEMS, 

142. How many more cubic inches in 568.6 gallons dry measure, 
than in the same number of gallons liquid measure ? 21489,3, 

143. If you dip 32 quarts of water into a tub that will hold 33 
quarts of wheat, how much will the tub lack of being full ? 

The above problem can be solved in at least five different ways. 

144. What is the difference in the weight of 42.376 pounds of 
lead and 42.375 pounds of silver ? 

145. 100 pounds avoirdupois are how many pounds Troy ? 

146. A brewer has a vat that will hold 6,000 gallons of beer. 
How many bushels of barley will it hold ? 

147. A grocer buys 3 bu. of chestnuts, at $5.00 a bushel, wooden 
measure, and retails them at $.20 a quart, tin measure. How much 
does he gain ? $7,40, 

NoTB 8.— Among many retailers, dry measure is called Wooden Meamire^ 
and liquid measure. Tin Measure, 

148. An express agent in Washington collected charges at the 
Mint, for transporting 562 pounds, commercial weight, of silver 
from California. How many IMint pounds of silver were trans- 
ported ? 682 lb, 11 w, 16 pwt 16 gr. 
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250« The Metric. System of Weights and Measures* 

In the year 1866, the Congress of the United States 
passed a bill authorizing the use of a new system of 
weights and measures. In this system the principal de- 
nomination is the Metre, from which all the other denom- 
inations in all the tables are derived. Hence, this system is 
called the Metric Sydem. 

The principal denomination for the Measure of Surface 
is the Are; for the Measure of Capacity, the Litre; and for 

Weight, the Gram. see ManuaL 

The lower denominations in each table are tenths, hun- 
dredths, or thousandths of these ; and their names are 
formed by prefixing deci; centi, or miUi to the name of the 
principal denomination. 

The higher denominations are 10, 100, 1,000, or 10,000 
times the principal denomination of any table ; and their 
names are formed by prefixing deka, hecto, Mo, or myria to 
the name of that principal denomination. 



TABLE OF DENOMINATIONS AND THEm BELATIYE YAI.DES. 



PBBFIXXS FOS 
LOWER DENOMINATIONS. 

MiUi (mill-ee) .001 of 
Centi (sent-ee) .01 of 
Deci (des-ee) .1 of 



NAMES OF 

PEINOIFAL 

DENOMINATIONS. 

Metbe (mee-ter) 
Abb (are) 
LiTBB (li-ter) 
Gbam 



PREFIXES FOB 
HIOnSB DENOMINATIONS. 

Dehi (dek-a) 10 

ffecto (hec-to) 100 
Kilo (kill-o) 1,000 
Myria (inir-e-a) 10,000 



10 millimetres are 
10 centimetres " 
10 decimetres " 
10 metres " 

10 dekametres " 
10 hectometres " 
10 kilometres " 



MEASUBES 

1 centimetre. 
1 decimetre. 
1 metre. 
1 dekametre. 
1 hectometre. 
1 kilometre. 
1 myriametre. 



OF LENGTH. 

1 millimetre 
1 centimetre 
1 decimetre 
I METRE 
1 dekametre 
1 hectometre 
1 kilometre 
1 'm jriametre 



IS 



.001 metre. 
.01 metre. 
.1 metre. 
S9.37 inches. 
10 metres. 
100 metres. 
1,000 metres. 
" 10,000 metres. 



u 
u 
u 
u 
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100 centares are 1 are. 
100 ares '^ 1 hectare. 



MEASUBES OF BUBFACE. 

1 centare is .01 are. 

I ARr *t J 1^^ sq. metres, or 

1 hectare ** 100 ares. 



MEASUBES OF CAPACITY. 



10 millilitres are 1 centilitre. 
10 centilitres " 1 decilitre. 



10 decilitres 
10 litres 



u 



II 



1 litre, 
1 dekalitre. 



10 dekalitres " 1 hectolitre. 
lOhectoUtres " { ^ J^^J'*"^' ^' 



1 millilitre is .001 litre. 

1 centilitre" .01 litre. 

1 decilitre " .1 litre. 

' 1 cu. decimetre, or 
I LITRE *M S M8 dryqt: 
. ( L0567 liquid qt. 

1 dekalitre " 10 Utres. 

1 hectolitre " 100 litres. 

1 kilolitre 
or stere 



!•' 



1000 litres. 



WEIGHT. 



10 milHgrams are 

10 centigrams 

10 decigrams 

lO.grams 

10 dekagrams 

10 hectograms 

10 kilo^ms > (( 
or kilos \ 

10 myriagrams " 
10 quintals « | 



a 
It 



1 centigram. 
1 decigram. 
1 gram. 
1 dekagram. 
1 hectogram. 
1 kilogram. 

1 myriagram. 

1 quintal. 

1 millier, 
or tonneau. 



1 milligram 
1 centigram 
1 decigram 
I GRAM 
1 dekagram 
1 hectogram 
1 kilogram or tj 
I KILO 

1 myriagram " 
1 quintal 
1 millier 



is 



i 



(( 



u 



.001 gram. 

.01 gram. 

.1 gram. 

15Ji32 grains, 

10 grams. 

100 grams. 

1000 grams, or 
2,20^6 pounds, 

10 kilos. 

100 kilos. 

1,000 kilos. 



Note. — ^The weights and measures of this system have not yet come into 
use in this country. They are in general use in France, Belgium, Spain, 
and Portugal; and their use has been legalized by Great Britain, Italy, 
Norway, Sweden, Greece, Mexico, and most of the South American gov- 
ernments. 
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SECTION III. 

251« Ex. What is the sum of 1 wk. 4 da. 18 h. 45 min., 
5 wk. 14 h. 30 min., 2 da. 20 h. 25 min., 9 wk. 4 da. 11 h., 
and 3 wk. 9 h. 8 min. ? . 

Explanation.— Since only like \ solution. 

orders of units in different nimi- ^ ^^- ^ ^^' ^ ^' fo ^^^ 
bers can be added (see 39, IL), ^ 20 ^ 

we write the nimibers with like 9 ^ 11 
denominations — or orders oi 3 9 8 

units — in the same columns. 29 ^jcjc, e da. 1 h. 48 min. 
Then, commencing at the right, 

we add the units of each denomination, in order, from the 
lowest to the highest. The sum of the minutes is 108, or 
1 h. 48 min. We write the 48 min. as the minutes of the 
sum, and add the 1 h. with the hours of the given numbers. 
The siun of all the hours is 73, or 3 da. 1 h. We write the 
1 h. as the hour of the sum, and add the 3 da. with the 
days of the given numbers. The sum of all the days is 13, 
or 1 wk. 6 da. We write the 6 da. as the days of the sum, 
and add the 1 wk. with the weeks of the given numbers. 
The sum of all the weeks is 19, which we write as the we«ks 
of the sum. The result, 19 wk. 6 da. 1 h. 48 min., is the 
sum required. 

In integers and decimals, the units of each order are 
added separately, and 1 is added or carried to the next 
higher order, for every 10 in the sum of the order added. 
(See 39, IH.) 

In compound numbers the units of each denomination-— 
or order — are added separately, and 1 is added or carried 
to the next higher denomination, for as many units in the 
sum of the denomination added, as equal 1 of the next 
higher denomination. That is. 
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L In addition of integers and decimals, the carrying unit is 
uniformly 10 ; and, 

II. In addition of compound numbers, the carrying unit in 
any denomination is that number in the scale which equals 1 of 
the next higher denomination. 

252* Upon these principles is based the 

^ule for Addilion of Compound J^umbers. 

L Add the units of each denowmatixm separately, and when 
the sum is less than a unit of the next higher denomination, 
write it in the result. 

n. When the sum of the units of any denomination is equal 
to one or more units of the next higher denomination, vjrite the 
excess in the result, and add the number of units of the higher 
denomination unth the given units of that denomination. 

1. fn four days a gardener sold 12 bu. 3 pk., 10 bu. 2 pk., 8 bu. 
1 pk., and 7 bu. 3 pk. of peas. How many peas did he sell ? 

2. A milkman sells in 6 successive days 200 qt. 1 pt., 220 qt., 
215 qt. 1 pt., 208 qt., 199 qt, and 187 qt. 1 pt. of milk. How many 



gallons i 


does he sell ? 








807 gal. 2 qt, 1 pt. 


261b, 
15 

14 


,8 
6 
9 
3 


(3) 
oz. 18 pwi;. 

11 


17 


13 gr. 
.0 
22 
9 


18° 

25 

87 


(4) 
16' 21.3" 
56 45 
45 39.75 


(5) 
£17 5s. 6d. 

33 15 9 
487 00.11 1 far. 
16 3 3 



6. One winter, a wood-cutter chopped 7 piles of wood, that 
measured 29 cd. 6 cd. ft. 8 cu. ft., 38 cd. 4 cd. ft., 31 cd. 2 cd. ft. 
4 cu. ft., 43 cd. 7 cd. ft., 21 cd. 8 cd. ft. 4 cu. ft., 84 cd. 7 cd. ft., 
and 38 cd. 2 cd. ft. How much wood did he chop ? 238 cd, 

7. A coal dealer bought at the Scranton coal mines in Pennsyl- 
vania 108 T. 13 cwt. 1 qr. 16 lb. of stove coal, 87 T. 7 cwt. 2 qr, 
28 lb. of chestnut coal, 76 T. 19 cwt. 3 qr. 4 lb. of large egg coal, 
69 T. 3 qr. of small egg coal, and 41 T. 19 cwt. 22 lb. of lump coal. 
How much coal of all kinds did he buy ? 38^ T, 3 qr. 6 lb. 
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8. From a cask of vinegar, 8 gal. 3 qt. 1 pt. were drawn one day, 
7 gal. 1 qt. the second, 12 gal. 1 pt. the third, and 9 gal. 8 qt. 1.5 
pt. the fourth. How much was drawn from the cask ? 

9. A dairy-man makes 515 lb. 8 oz. of butter in June, 499 lb. 
12 oz. in July, 496 lb. 15 oz. in August, and 489 lb. 9 oz. jn Sep- 
tember. How much butter does he make in the four months? 

10. How much land in 5 farms which contain 285 A. 125.75 sq. 
rd., 99 A. 18 sq. rd., 545 A. 88.25 sq. id., 127 A. 43.5 sq. rd., 
and 833 A. 142.375 sq. rd. ? 

11. The cargo of a canal-boat conidsted of 28 T. 17 cwt. 25 lb. of 
pig-iron, 18 T. 9 cwt. 48 lb. of agricultural implements, 14 T. 14 
cwt. of flour, and 3 T. 7 c.wt. 28 lb. of salt. What was the weight 
of the cargo ? 60 T. 8 cwt. 1 lb. 

^ 12. The ceiling of a room contains 83 sq. yd. 8 sq. ft. 04 sq. in. of 
plastering, the side walls 22 sq. yd. 8 sq. ft 120 sq. in. each, and the 
two end walls 21 sq. yd. 120 sq. in. each. How much plastering is 
there in the room ? 122 9q. yd. H2 sq. in. 

13. I bought meat as follows : 

March 8, 2 lb. 11 oz. of steak ; 8 lb. 9 oz. of muttoa 
" 10, 3 lb. 6 oz. " « 2 lb. 6 oz. " « 
" 13, 1 lb. 15 oz. « " 3 lb. 12 oz. " " 
How much meat of each kind did I buy ? 

14. Mr. Young has a farm of six sides, which measure 41 ch. 66 1., 
15 ch. 94 1., 27 ch. 22 1., 18 ch. 10 I., 26 ch. 40 1., and 48 ch. 72 1. 
long. What length of fence is required to inclose it ? 

15. In grading up a building lot, I used the earth dug from four 
cellars. The first cellar was 32 x 22 ft., the second 28 x 20 ft., 
the third 24 x 18 ft., and the fourth 28 x 18 ft., and each of them 
was 4 feet deep. How much earth did I use ? S25 cu. yd. 25 eu.fl. 

16. What is the sum of 4 mi. 280 

rd. 2 yd. 2 ft., 6 mi. 130 rd. 1 yd. solutiok. 

2 ft., 1 mi. 96 rd. 5 yd. 1 ft.? ^ ^i 280 rd. 2 yd. 2fi. 
Explanation.— The sum of 6 ISO 1 2 

the feet is 5, or 1 yd. 2 ft. 1 96 5 1 

The sum of the yards is 9, S yd. 2 ft. 

or Ird. 3.5 yd. Writing the ^ ^ ^'^- 

3 yd. under the column of 12 mi. 187 rd. 4 yd. Oft,. 6 in. 
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yaxds^ we reduce the .5 yd. to units of lower denominar 
tions. .5 yd. = 1.5 ft., and .5 ft. = 6 in. We write the 1 ft 
under the 2 ft. akeady obtained, and the 6 in. at the right 
of the 1 ft. Then, commencing again ai^ the right, we add 
the inches, feet, and yards of the two partial results, after 
which we proceed with the remaining denominations of the 
given numbers. 

17. Add 17 mi. 196 rd. 5 yd. 1 ft., 3 mi. 12 rd. 3 yd. 2 ft. 6 in., 
1 mi. 76 rd. 4 yd. 1 ft;. 4 in., and 2 mi. 156 rd. 5 yd. 2 ft. 8 m. 

J?^ ml 123 rd, 8 yd. 



« ■ ♦ ♦♦- 



SECTION IV. 

\ 25S. Ex. 1, From 17 yd. 1 ft 9 in. tate 9 yd. 2 ft 5 in. 

ExpuLNATioN.—SinGe only like orders 
of units in different numbers can be sub- eonmoK. 

tracted the one from the other (see S2, -^^ 2/^* ^f^- ^ *^' 

U.), we write the numbers with the 

denominations of the subtrahend under ^ 2/^* ^f^ ^ ^^* 
like denominations — or orders of units 
— of the minuend. Then, commencing at the right, we sub- 
tract the xmits of each denomination of the subtrahend 
from the like denomination of the minuend, in order, from 
the lowest to the highest. 5 in. from 9 in. leave 4 in., which 
we write as the inches of the remainder. Since we can not 
subtract 2 ft from 1 ft., and since the difference will not be 
affected by adding the same number to both minuend and 
subtrahend (see 52, Hi.), we add 3 ft. to the 1 ft of the 
minuend, and 1 yd. (= 3 ft.) to the 9 yd. of the subtrahend. 
We then subtract 2 ft from 4 ft, and 10 yd. from 17 yd., 
writing the 2 ft. and the 7 yd. as the feet and yards of the 
remainder. The result, 7 yd. 2 ft 4 in., is the remainder 
required. 



150 COMPOUND NUMBERS. 

Ex. 2. From 3 lb. 12 pwt. take 7 oz. 14 pwt. 9.25 gr. 

Explanation* — ^In solving this 
example, we first .add 24 gr. »**^^"^^- 

to the minuend, and 1 pwt. S lb. oz. 12 pwt. 

(= 24 gr.) to the 14 pwt. of the l ^ ^-^^ ^' 

subtrahend, and subtracting 2 lb. i oz. 17 pujt. 1^75 gr. 
9.25 gr. from 24 gr., we obtain 

14.75 gr. We next add 20 pwt. to the 12 pwt. of the minu- 
end, and 1 oz. (= 20 pwt) to the 7 oz. of the subtrahend, 
and subtracting 15 pwt. from 32 pwt., we obtain 17 pwt 
We then add 12 oz. to the minuend, and 1 lb. (= 12 oz.) 
to the subtrahend, and . subtracting 8 oz. from 12 oz., we 
obtain 4 oz. Finally, subtracting 1 lb. from 3 lb., we obtain 
2 lb. The result, 2 lb. 4 oz. 17 pwt. 1476 gr., is the re- 
mainder required. see ManaaL 

In integers and decimals, when the unita of any order in 
the subtrahend are more than those of the like order in the 
minuend, 10 units of the same order are added to the Thin- 
uend, and 1 unit of the next higher order is added to the 
subtrahend. 

In compound numbers, when the units of any denomina- 
tion in the subtrahend are more than those of the like 
denomination in the minuend, as many units of the dame 
denomination as equal 1 unit of the next higher denomina- 
tion are added to the minuend, and 1 unit of the next 
higher denomination is added to the subtrahend. 

That is, whenever the units of any order or denomination 
in the subtrahend are more than those of the same order in 
the minuend, 

I. In integers and decimals, 10 units of the same order are 
really added to both terms ; and, 

n. In compound numbers, as mmiy units of the same denom- 
ination are reaRy added to both terms as equal 1 unit of the nexi 
higher denomination. 
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254* Upon these principles is based the 

^ule for Subtraction of Compound JVumbers. 

L Subtract the units of each denomination of the sub- 
trahend separately from those of the same denomination of 
th>e minue7idy writing the difference for the units oftlve same 
denomination in the result. 

n. When the units of any denomination in the subtrahend 
are more than those of the like denomination in the minuend^ 
add to the minuend as many units of the same denomination as 
eqtud 1 unit of the next higher denomination, and to the siib' 
trahend 1 unii of the next higher denominaiion. 

1. If my trees yield 11 bu. 3 pk. 6 qt. of cherries, and I wish 3 
biL 1 pk. 4 qt. for my own nse, how many cherries will I have to 
sell? 81m,2pk.2qt. 

N 2. From a bin containmg 433 bu. 8 pk. of wheat, 256 bu. 1 pk« 
6 qt. have been taken. How much remains in the bin ? . ^ , 

X (8) (4) '''• ^- ^ 

From 17 gal. 2 qt 1 pt 2 gL 5 sq. mi 180 A. 4 sq. ch. 

Subtract 9 8 18 1 576 8 

7 gaL 2 qt. 1 pt. 8 gi 8 sq. mi. 248 A. 6 sq. ch. 

^6. A grocer bought a jar of butter, weighing 56 pounds. After 
selling 17 lb. 14 oz., how much had he left ? 'i S^ « « 'i- 

6. A jeweler used 5 oz. 8 pwt. 15 gr. of gold in making 8 oz. 

5 pwt. 12 gr. of jewelry. How much alloy was used ? 

7. A load of hay with the wagon weighs 1 T. 9 cwt. 65 lb., and the 
wagon alone weighs 11 cwt. 86 lb. What is the weight of the hay ? 

8. One morning, at a wood yard on Mississippi River, there were 
on hand 1,753 cd. 2 cd. ft. of wood, and during the day 119 cd. 

6 cd. ft. were sold to passing steam-boats. How much wood was in 
theyardatmght? 1,633 cd. ^ed. ft. 

9. Providence is situated m longitude 71° 24' 48" west, and San 
Francisco in longitude 122° 23' west. How much ferther west is 
San Francisco than Providence ? 50° 58' W. 
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10. From a farm that contained 218 A. 40 sq. rd., I sold 98 A. 128 
sq. rd. How much land remained in the farm ? II4 A, 72 sq, rd, 

11. From a cellar containing 289 cu. yd. 17 cu. ft. of earth, 175 
cu. yd. 25 CO. ft. were taken. How much earth remained in the cellar ? 

12. From a cask containing 42 gal. 3 qt. of vinegar, I sold 15 gal. 
8 qt. 1.6 pt. How much had I left ? 

13. Two masons put on 533 sq. yd. 8 sq. ft. of wall, one of them 
plastering 299 sq. yd. 6 sq. ft. How much did the other plaster ? 

14. A coal dealer having bought 545 T. 8 qr. of coal, sold 26 T. 
2 qr. 25 lb. How much had he left ? 

15. A stationer bought 80 gro. 4 doz. lead-pencils, and immedi- 
ately afterward sold 9 gro. 8 doz. 6 of them. How many pencils 
had he left ? Wffro,7 doe. 6. 

16. An excavation 45 x 22 x 8 ft. was to be made, and 215 
cu. yd. 28.25 cu. ft. of it has been excavated. How much remains 
to be done ? 

17. From 17 mi 4 rd. 2 yd. bolutios. 

1 a, subtract 14 mi. 4 yd. 2 ft. 17 mi. U rd. 2 yd. 1ft. 

Explanation.— 2 ft. from 4 H j 2 

fli. leave 2 ft. 5 yd. from 7.6 2 yd. 2 ft. 

yd. (2 yd. + 5.6 yd.) leave 2.6 1 ^in. 

yd. = 2 yd. 1 ft 6 in. We 3 mi. 8 rd. S yd. Oft. 6 in, 
write the 2 yd. under the 

yards of the given numbers, and, since the 1 ft 6 in. be^ 
longs vnth the feet and inches of the final result, we add 
them to that part of the result already found, and obtain 
3 yd. ft. 6 in. We then finish the solution as already 

taught See ManoaL 

18. From 25 mi. 2 ft. 11 in., take 132 rd. 3 yd. 8.75 im 

2Ji, mi. 187 rd. 3 yd. 8.25 in. 

19. The length of gas pipe in use in a certain city last year wa» 
23 mi. 194 rd. 2 yd., and now it is 25 mi. 46 rd. 1 yd. How much 
pipe has been laid during the year ? 1 mi. 171 rd. 4 yd. 1ft. 6 in. 

20. What is the difference between 31 rd. 5 yd. 2 ft. 11 in. and 
82 rd. 1 ft. 4 in. ? i in. 
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255* Difference between any two Dates. 

Ex. How many years, months, and days elapsed between 
May 21, 1869, and Sept. 14, 1871 ? 

Explanation. — Since the later of bolution. 

two dates is always expressed by a 1871 yr. 9 mo. H da, 
greater compound number than the J^^P 5 21 
earlier, we subtract the compound 2 yr, 3 mo. 23 da. 

number expressing the earlier date 

from that expressing the later, writing the number of the 
year, month, and day of each date in order, as shown in 
the Solution. Whenever the number of days in the sub- 
trahend is greater than that in the minuend, we call thiriy 
days a month. (See 234, Note 2). 

PItOBLBMS. 

21. A note dated May 11, 1864, was paid Sept. 25, 1865. How 
long did it remain unpaid ? lyr, 4 mo. 14 da, 

22. The civil war in the U. S. commenced April 12, 1861, and 
closed May 26, 1865. What length of time did it continue ? 

23. A note given May 22, 1868, was paid Aug. 10, 1869. How 
long did the note run ? 

24. George Washington died Dec. 14, 1799, aged 67 yr. 9 mo. 22 
da. What was the date of his birth ? Fd>. 22, 1732. 

25. How much time has passed since his death ? 

26. Mary was 13 yr. 8 mo. 12 da. old July 15, 1867. What 
was the date of her birth ? Nov. 3, 1853. 

27. A note was given Aug. 12, 1865, payable Feb. 4, 1866. How 
long had it to run ? 5 mo. 22 da. 

28. Henry was bom Dec, 5, 1852. How old was he March 19, 
1868 ? 15 yr. 3 mo. H da. 

29. March 7, a mason contracts to build five bridge abutments 
that shall contain 856 pch. 8 cu. ft. of stone work, and to have 
the work done July 1. May 24, he has finished 594 pch. 12 cu. ft. 
How much work remains to be done, and how much time has he 

in which to finish it ? 261 pch. 12.5 cu.ft. ; lmo.7 da. 

7* 
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SECTION V. 

MZrZ TITZICA. TIOJ\r. 
256* Ex. How much is 7 times 38 bo. 1 pk. 5 qt. ? 

Explanation. — ^We write the multi- solution. 

plier under the lowest denomination S8 bu. 1 pk, 5 qt, 

of the mnltiplicand, and multiply the ^ 

units of each denomination of the mul- 268 bu, S pk, 3 qt. 
tipHcand by the multiplier, in order, 
from the lowest to the highest Since the product is always 
of the same kind or denomination as the true multiplicand 
(see 80, IV.), 7 times 6 qt are 36 qt., or 4 pk. 3 qt. We 
write the 3 qt as the quarts of the product, and reserve 
the 4 pk. to be added with the pecks of the product. 
7 times 1 pk. are 7 pk., and 7 pk. + 4 pk. = 11 pk., or 2 bu. 
3 pk. We write the 3 pk. as the pecks of the product, and 
reserve the 2 bu. to be added with the bushels of the prod- 
uct 7 times 38 bu. are 266 bu., and 266 bu. + 2 bu. = 
268 bu., which we write as the bushels of the product 
The result, 268 bu. 3 pk. 3 qt, is the product required. 

In integers and decimals, the units of each order are 
multiplied separately, and 1 is added to the product of the 
next higher order, for every 10 in the product of the two 
figures multiplied. 

In compound numbers the units of each denomination 
are multiplied separately, and 1 is added or carried to the 
product of the next higher denomination, for as many units 
in the product of the denomination multiplied, as are equal 
to 1 of the next higher denomination. That is, 

L The carrying unit in multiplication of integers and deci- 
mals is 10 f the same as in addition / And 

n. The carrying unit in muUiplicaJtion of compound num- 
herSyis determined from the table or scale to which the compound 
number belongs, the same as in addition* Hence, 
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257* ^ute for MuUipUcation of Compound JV^umbersm 

L MvUiply the units of each denomination by the whole 
muttiplier, as in integers and decimals^ 

n. Carry from a lower to a higher denomination in the pro- 
duct, for thai nun\ber in the table or scale corresponding to the 
denomination multiplied, as in addition of compound numbers. 



^1. 



moBitHxs, 



How much seed wheat will it take to seed 93 acres, using 1 
bu. 3 pk, 4 qt to the acre ' 17^ hi. 1 pk. 4 2*. 

o^* 3. How much will 25 doz. pocket-knives cost, at £3 2 s. 6 d. a 

dozen ? £78 2 a. 6 d, 

(3) (4) (5) 

22 cd. 7 cd. ft. 12 cu. ft. 2° 43' 19" 5 mi. 37 ch. 56 1. 

9 127 14 

"jj ; ; — 

^. What is the weight of 6 sets of silver forks, each fork weigh- 
ing 1 oz. 15 pwt. 12 gr. ? 5 lb, 3 on, 18 pwt. 

/^, A stone-mason contracts to build the cellar walls for 13 dwell- 
ings. If it takes 7 cd. 5 cd. ft. 4 cu. ft. for each cellar, how much 
stone will it take for all of them ? 99 cd, J^ ed.ft, 4 cu. ft, 

8. If in digging the cellars, 76 cu. yd. 15 cu. ft. of earth be taken 
from each, how much earth will be taken from all of them ? 

995 cu, yd, 6 cu. ft, 

9. A batcher slaughtered 18 sheep, and their average weight 
was 35 lb. 15 oz. What was their total weight ? 

10. A train of 63 coal cars was loaded at a coal mine in Penn- 
Bylyania, 3 T. 5 cwt. 2 qr. of coal being put upon each car. How 
much coal did the train carry ? 

^S4i. Multiply- 27 mi. 218 rd. 4 yd. 2 ft. 8 in. by 145. 

4,014 mi, 58 rd, 4 yd, 2 ft, 8 in. 

12. If 5 men can make 38 rd. 5 yd. of post-and-rail-fence in a 
day, how much fence can they build in 30 days ? 

3 mi, 207 rd, 1 yd. 1ft, 6 in. 

13. A piece of land near a city was divided into 38 lots, each 
containing 50 sq. rd. 24 sq. yd. How much land was there in the 
piece ? V 12 A. 10 8q. rd. 4^5 sq, yd. 
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14. If a steam-boat runs a mile in 4 min. 80 sec, in how long a 
time will it make a trip of 295 miles ? i^2h7 min. SO 8ec. 

15. If a housekeeper uses on an average 1 gal. 8 qt. 2 gL of 
molasses in a month, how much will she use in a year ? 21 gal, 3 qt, 

16. A farmer drew 45 loads of hay to market, and each load 
weighed 1 T. 875 lb. How much hay did he draw ? 

17. If school 13 in session 5 h. 25 min. each day, how long is it 
in session during a term of 17 weeks of 5 school days each ? 

18. If the rate of speed of a railroad train is 25 mi. 815 rd. an 
hour, how far will it run in 24 hours ? 

19. How much wine in eight casks, if each contains 28 gal. 
2 qt. 1.5 pt. ? 

20. Charles is 7 yr. 251 da. old, and his grandfather is 9 times as 
old as he. How old is his grandfather ? 



♦• ♦•■♦- 



SECTION VI. 

!DiriSIOJV. 

C^SES I. 
258* The Divisor an Abstract Number. 

Ex. Divide 46 mi. 126 rd. 1.5 yd. by 9. 

Explanation. — We write fioLimoN. 

the dividend and divisor as i6 mi. 126rd. L5yd. [9 
in integers, and commenc- 6 mi. Jfi rd. S yd. Oft. 8 in. 
ing at the left, we divide 

the units of each denomination of the dividend by the 
divisor, in order, from the highest to the lowest. The 
dividend being a concrete number, the quotient must be a 
concrete number (see 109, IV.) ; the quotient arising from 
dividing the units of any denomination must be of the 
same denomination (see 109, Y.) ; and any partial remain- 
der must be of the same denomination— or 03:der of units— 
a» the partial dividend used (see 109 "VJil.). One ninth 
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of 46 mi. is 5 mi with a remainder of 1 mi. We write the 
5 mi. as the miles of the quotient, reduce the 1 mi. remain- 
der to rods, and to it add the 126 rd., making 446 rd. 
One ninth of 446 rd. is 49 rd. with a remainder of 5 rd. 
We write the 49 rd, as the rods of the quotient, reduce the 
5 rd. remainder to yards, and to it add the 1.6 yd., making 
29 yd. One ninth of 29 yd, is 3 yd. with a remainder of 
2 yd. We write the 3 yd. as the yards of the quotient, and 
reducing the 2 yd. remainder fo feet, we have 6 ft One 
ninth of 6 ft. is no whole feet ; we therefore write ft. in 
the quotient, and reducing the 6 feet to inches, we have 72 
in. One ninth of 72 in. is 8 in., which we write as the 
inches of the quotient. The result, 5 mi. 49 rd. 3 yd. 8 in., 
is the quotient required. 

In integers and decimals, the units of each order are 
divided separately, and the units in any partial remainder 
are called 10 times as many units of the next lower order. 

In compound numbers the rmits of each denomination 
are divided separately, and the imits in any partial remain- 
der are changed to units of the next lower denomination 
by reduction. That is, 

L In division of integers and decimals, any partial remain- 
der is tens of the order of units next lower than the partial 
dividend used ; And, 

IL In division of compound numbers, each unit of any 
partial remainder is as many times 1 of the next hwer denom- 
{nation, as there are ones of the loioer denomination in a unit or 
1 of the partial dividend used, 

PJROBZEM8. 

1. A silver-ware manufacturer used 5 lb. 6 oz. 12 pwt. of silver 
in making 9 goblets. How much silver did he use for each ? 

2. In settling an estate, a farm of 184 A. 46.25 sq. rd. was divided 
equally among 15 heirs. How much land did each heir receive ? 

12 A. 45,75 sq, rd. 
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3. A farmer cut 11 T. 17 cwt of hay from 6 acres of meadow. 
What was the yield per acre ? IT. 1,950 lb. 

(4) (5) 

56 gal. 2 qt. 1 pt. 1 gi. 1 7 46 mi. 230 rd. 4.5 yd. (. 9 

6. If 2,864 cu. yd. 24 cu. ft. of stone are used in making 586 rd. 
of Macadamized road, how much stone will be used in making 
1 rd. ? 4eu.yd, 24 m,J%. 

C^SS2 II. 

259* The Divisor a Concrete Number. 

$4 are contaiiied in $12, 3 times ; $.04 in $.12, 3 times ; 
4 lb. in 12 lb., 3 times ; 4 oz. in 12 oz., 3 times ; etc. 
That is, 

We can divide dollars by dollars, cents by cents, pounds 
by pounds, ounces by ounces, etc. But we can not divide 
dollars by cents, nor pounds by ounces. For $12 -r- $.04 = 
neither $3 nor $.03 ; so, also, 12 lb. -h 4 oz.= neither 3 lb. 
nor 3 oz. Hence, 

Only concrete numbers of the same denomination can he 
divided, t't^ one by the other. 

Ex. 1. How many times are 4 lb. 9 oz. contained in 
27 lb. 6 oz. ? 

Explanation. — Since both divi- solution. 

dend and divisor are compound ^7' lb. 6 oz. = 4^8 oz. 
numbers, we reduce them to simple -^ ^' ^ ^^' ~ '^^ ^^ 

73 oz. 
nomination, (ounces), and divide as ^s 

in integers. 

Ex. 2. Divide 86 yd. 1 ft. by 8 ft. 4 in. 

Explanation. — Since the lowest ^^ , sm^utior 
, • J.- . -xi. X • 86 yd. 1ft. =3,108 tn. 

denomination m either term is 8 ft A in = 100 in 

inches, we first reduce both terms 

to inches, and then divide as in ^^ 108 in. I 100 in. 

integers and decimals. 3L08 ^ 
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Ex. 3. 106 wk. are how many bolution. 

mes 3 wk. 4 da. ? 105 wk. = ? 



times 3 wk. 4 da. ? 105 wk. = 7S5 da. 

Explanation. — After dividing ^ ^^' -^ ^^* ~ ^^ ^^ 
all the units of the dividend, we 
annex a decimal cipher to the 
remainder, and continue the 
division as in decimals. 



735 da. 
50 



25 da. 
29.4 



285 
225 



PJtOBI.J5MS. 100 

7. I have a measure that is 5 ft. 8 -^^ 
in. long. How many times the length 

of my measure is a pole 18'yd. 2 ft. 18 in. long? 

8. If a man feeds his horse 1 pk. 6 qt. of oats a day, how long 
will 6 bu. 1 pk. last him ? 12 da/y%. 

9. A joiner used 2 gro. 7 doz. 2 screws in hanging and trim- 
ming the doors of a house, using 1 doz. 5 screws to each door. 
How many doors were in the house ? 22. 

10. At how many loads can a teamster draw 93 cd. 1 cd. ft. 8 
cu. ft. of wood, drawing 1 cd. 2 cd. ft. 8 cu. ft. at a load ? 

11. How many demijohns, each containing 3 gal. 2 qt 1 pt., can 
be filled from 97 gal. 3 qt. 1 pt. of wine ? 27. 

260* Upon the principles deduced in 258, 259, is based 
the 

^ule for division of Compound JVambers. 

L When the divisor is an abstract number. 

1. Divide the units of each denomination separalely, and 
write the several results for the same denominations of the 
quotieni. 

2. Beduce each partial remainder to the next lower denomi- 
nation, and add to it the units of that denomination, for the next 
partial dividend. 

n. When the divisor is a compound or a concrete number. 

Beduce both dividend and divisor to the lowest denomination 
contained in either, and divide as in integers and decimals. 



^^ 
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PItOBIiEMS. 

^^' 12. Divide 71 mi. 287 rd. 3 yd. 1 ft. 6 in. by 9. 

7 mi, 310 rd. 4 yd, Sft, 

^ 13. A wood-chopper cut 63 cd. 3 cd, ft. of wood in 26 days. 
How much did he cut per day ? $ cd, 3,5 cd, ft, 

O^ 14. An importer paid £663 15 s. for 60 gold watches. What did 
tiiey cost apiece? £13 5s, 6d. { 

3^ 15. A farmer raised 488 bu. 1 pk. of barley from 14 acres of 
land. What was the yield per acre ? 

34,875 hi,, or 34 hi. 3 pk, 4 qt. 

'^ 16. If a vessel sails 250 mi. in 2 da: 4 h. 5 min., what is the 
average rate of speed ? 1 mi, in 12 min, 30 sec 

17. If a paver in 24 days can put down 76 sq. rd. 15 sq. yd. of 
pavement, how much can he pi^t down in one day ? 

3 sq, rd, 5 sq, yd, 6 sq,ft, 

18. If a train of 27 cars carry 57 T. 1 cwt. 2 qr. 24 lb. of iron 
ore, what is the average per car ? 

19. A family consumes 7 lb. 11 oz. of meat each week; how long 
will it take them to consume 192 lb. 3 oz. ? 25 weeks, 

20. In 256,728 cu. in. how many gallons liquid measure ? How 
many quarts dry measure ? 

21^ If 6 men in 12 days mow 86 A. 64 sq. rd. of grass, how 
much will 1 man mow in 1 day ? 1 A, 32 sq, rd, 

22. If a railroad train runs 144 mi. 291 rd. in 5.5 h., how far 
does it run per hour ? 26 mi. 111 rd, 1ft, 6 in, 

23. How many silver spoons, each weighing 1 oz. 9 pwt., can be 
made from 12 lb. 18 pwt, of silver ? 

24. How long must a field be to contain 14 A., if it is 35 rd. 
wide? 

25. How many bars of railroad iron, each 18 ft. long, will be 
required for a railroad 521 miles long ? 

26. How many rolls of wall-paper, 20 in. wide and 9 yd. long, 
will be required to paper the walls of a room 14 by 16 ft. and 9 ft. 
high, no allowance being made for openings in the walls ? 12, 
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SECTION VII. 

nBYIBTT T!RO:SZ^MS ij\r COMTOZrj\r^ 

I. How many yards of carpeting will be required to cover a 
floor 24 ft. long and 18 ft. wide ? JfS, 

2.' A note dated June 17, 1865, was made payable January 10, 
1866. How long had it to run ? 

8. How many bushels of wheat can a farmer store in a molasses 
hogshead which will hold 128 gallons ? (See 248, Note 2.) IS bu. Sph 

4. A manufacturer of patent medicine puts 13 23 10 gr. of cal 
omel into each bottle of medicine. How much calomel does he use 
for 50 dozen bottles ? llTb .51 4z. 

5. If I start at latitude 15° 35' 40" north, and travel due north 
2,159 geographic miles, in what latitude will I be ? 

51° SJ/ Jfi' north. 

6. What is the capacity in bushels of a bin 8 ft. long, 7 ft. wide, 
and 6 ft. deep ? 270. 

7. A gardener raised 31 bu. 1 pk. 5 qt of marrowfat peas for 
seed, and put them up in papers, each holding .25 pt. How many 
papers did he put up ? 

8. How many pieces of ribbon, each 1 eighth of a yard long, can 
be cut from 5 pieces, each containing 35 yd. 3 qr. ? 

9. An apothecary pays $3.50 per pound avoirdupois for 6 pounds 
of rhubarb. If he sells it in prescriptions, at the rate of $.60 an 
ounce, how much does he gain ? 

10. What is the weight of 1,250 barrels of flour? 

122.5 T. = 122 T. 10 ewt 

II. How many pump logs, each 12 ft. long, will it require to 
bring water to my house from a spring 1.375 miles distant ? 

12. How many bunches of lath will be required for the walls of a 
room 18 ft. long, 15 ft. wide, and 12 ft. high ? 

13. In digging a ditch 120 rd. long and 3 ft. wide, 1,320 cu. yd. 
of earth were removed. How deep is the ditch ? 6 ft. 

14. How many more minutes in the summer months than in the 
winter months of a common year ? 
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15. How many bunches, each containing 600 shingles, will be 
required to cover a roof, each side of which is 75 ft. long and 22.5 
ft. wide ? JiO.5. 

16. How many bricks lying flatwise will be required for a walk 
26 rd. 4 ft. long and 5 ft. wide ? 937 IM, 

17. "What is the diflference between a figure which contains .5 of 
a sq. ft. and one which is .6 of a foot square ? 

18. How many times will a wagon wheel 12 ft^ 6 in. in circum* 
ference turn round in going 11 mi. 28 rd. ? 

19. How many more farthings in £19 4.5 d. than in £17 19 s. 
8.876 far.? 

20. A merchant bought 15 pieces of merino, each piece contain* 
ing 42 yd., at 2 s. per yd. What was the amount of his bill ? 

21. A stationer paid 7 s. a gross for 1,080 pen-holders. How 
much did they cost him ? £2 12 s. 6 d. 

22. I own a tract of Western land 215 rd. long and 140 rd. wide. 
How many acres in the tract ? 188,125, 

23. When hay sells at $1.37^ per hundred, what is the price per 
ton? 

24. How many cords of stone will be required to lay a wall 218 
ft. long, 3 ft. high, and 1.5 ft. thick ? 7 cd,5 cd.ft,5 cu,ft 

25. A pile of wood 183 x 6 x 4 ft. contains how many cords ? 

26. .02875 bu. is what decimal of a quart ? ,92 qt, 

27. How many bricks will be required for the two side walls of 
a buildmg 60 ft. long, 20 ft. high, and 1 ft. thick ? 

28. What is the capacity of a cistern 14 ft. long, 11 ft. wide, and 
7.5 ft. deep ? 1S7 hM. 9 gal, 

29. A pile of wood which contains 12.25 cd., is 56 ft. long and 8 
ft. high. What is its width ? 

30. A man owns 3.5 A. of land. If he lays it out into ylllago 
lots, each 5 by 8 rd., how many lots will he have ? 

31. What is the entire weight of 15 bar. of pork, 12 bar. of flour, 
6 casks of nails, and 8 bar. of N. Y. salt ? 4 T, 192 lb. 

32. How many quart cupfuls, tin measure, in 2 bu. 3 pk. of 
chestnuts. (See 249, Kote 3.) 

83. How much will 18 barrels of pork cost, at ^,12} per pound f 
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84. A milkman furnishes 420 qt. of milk daily to the customers 
on his route. How many barrels of milk does he furnish in 2 
weeks? 

S5. A man bargained for 8 qt of blackberries daily during the 
blackberry season, whi<5h lasted. 21 days. How many berries did 
he buy ? 

36. How many square yards in the four walls of a room which is 
40 ft. long, 30 ft. wide, and 20 ft. high ? 

37. How many square yards in the ceiling of the same room ? 

88. A coal dealer bought 225 tons of coal, at $4.75 per gross ton, 
and retailed it for $6.50 per net ton. "What was his gain ? t669J86. 

89. How much land is there in a field that is 11 x 18 eh. ? 

40. Reduce 1,000,000 cu. in. to higher denominations. 

41. Reduce 1,000,000 sq. in. to higher denominations. 

£5 8q. rd. 14.75 sq. yd. 5 sq.ft. 64 sq. 4n^ 
or 25 " 15 " 3 " 28 " 

42. A farmer raised 5 acres of potatoes, which yielded 175 bush- 
els to the acre. He sold them to a grocer for $2.75 a barrel of 2 bu. 
8 pk. How much did he receive for them ? 

48. How many days were there in the last century ? 

44. How many seconds in the circumference of a cart wheel ? 

45. A printer used 8 rm. 2 quires 12 sheets of paper for quarter- 
sheet posters. How many posters did he print ? 6,000. 

46. 10,000 silver dollars, of 412.5 gr. each, weigh how many 
pounds ? 716 Jb. 1 oz. 15 pwt. 

47. A farmer sold 26 T. 625 lb. of hay for $8.37J per load of 
1,125 lb. How much did he receive ? 

48. If you were to count 80 1-dollar bills every minute, for 10 
hours a day, how long would you be in counting $1,000,000 ? 

49. A fruit-dealer bought 8 bu. 8 pk. (=8.75 bu.) of cranberries, 
at $6.75 per bushel, and retailed them at $.25 per quart, tin meas- 
ure. What was his profit ? $9.68i» 

50. A produce dealer buys 5,600 bu. of oats in St. Louis, Mo., (^ 
$.87^, and sells them in New Haven, Conn., ® $.75. How much 
are his profits, freights being $.31 J per bu., payable at St. Louis t 

$1,400* 
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SECTION I. 

l>BJF'IJVITIOJ\rS. 

26 It An JExact 2>tvisor of a number is any integral 
factor of that number. Thus, % 3^ 4^ and 6 are exact divi- 
sors of 12, 

262* An JEJven JVumber is one that is exactly divis- 
ible by 2 ; as 2, 4, 20, 36, 758. 

263« An Odd JVumber is one that is not exactly divis- 
ible by 2 ; as 1, 3, 7, 29, 245. 

261. A Composite JVumber is one that can be sepa- 
rated into factors. Thus, 18 is a composite integer, and its 
factors are 2 and 9, or 3 and 6, or 2, 3, and 3. 

265. A ^^me JVumber is one that can not be sepa- 
rated into integral factors ; as, 3, 5, 7, 29, 257. 

Note. — ^When the factors of a number arc prime numbers, they are 
called Prime factors. Thus, 4 and 6, or 3 and 8, or 2 and 12, arc factors 
of 21; but the prime factors of 24 are 2, 2, 2, and 3. 

266. A Common S)ivisor of two or more numbers is 
any factor found in each of them. Thus, 4 is a common 
divisor of 24, 36, and 48. 

Note. — Two or more numbers are prime to each other when they have no 
common factor. The number 1 is not regarded as a fiictor. 

267o The Greatest Common divisor of tv^o or more 
numbers is the greatest factor found in each of them. 
Thus, 12 is the greatest common divisor of 24, 36, and 48. 

268. A J^futt^pte or Bxact S)ividend is a num- 
ber of which a given number is a factor. Thus, 27 is a 
multiple of 9. 
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269. A Common Miittipte of two or more mimbers 
is a number of which each of the given numbers is a factor. 
Thus^ 32 is a common multiple of 4, 8, and 16. 

270. The ZfCast Common Muttipte of two or more 
numbers is the least number of which each of the given 
numbers is a factor. Thus, 30 is the least common multiple 
of 3, 5, 10, and 15. 
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SECTION II. 
cHAJVGBs ojf" 2)iri^BJ\ri> ^j\ri> divisor. 

271. The value of the quotient depends upon the values 
of both dividend and divisor. Hence, any change in either 
of these terms must produce a change in the quotient. 



C-A.SIG I. 
Changes of Dividend. 



2y.S0\5 



60 [5 
12=2x6 



7x30 {5 
210 \5 
42=7x6 



272. The quotient 30 { 5 
of 30 -=- 5 is 6. If e 
we multiply the div- 
idend by 2, and di- 
vide the product (60) by 6, the quotient is 12, or 2 times 6. 
Again, if we multiply the dividend by 7, and divide as 
before, the quotient is 42, or 7 times 6. Hence, 

Multiplying the dividend mvUiplies the quotient. 



273. The quo- 30 {3 
tient of 30-7-3 is ^q 
10* If we divide 
the dividend by 



30^2 { 3 



15^\3 
6=10-^2 



30-^5 { 3 



6^ \3 
2=10^5 



2, and then divide the quotient (15) by 3, the result is 5, or 
10 -^ 2. Again, if we divide the dividend by 5, and then 
divide the quotient (6) by 3, the result is 2, or 10 -t- 6. 
Hence, 
Dividing the dividend divides the quotient. 
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Changes of Divisor. 



274, ThequotiiBiit m_ \ 15 
of 120^16 is 8. If 
we multiply the di- 
visor by 2, and then 



8 



120 { 2 y. 15 



120 [30 
i=8-r-2 



120 [ J^xlS 
120 {60 
2=8^4 



divide 120 by the product (30), the quotient is 4, or 8 -f- 2. 
Again, if we multiply the divisor by 4, and divide as before, 
the quotient is 2, or 8 -r 4 Hence, 

Multiplying the divisor dixndes the quotieitt. 



5 



90 { 18^2 
90 \^9 
10-2 X 5 



90 1 18-^6 
90 {S 
30=6x5 



275, The quotient o£ 90\^18 
90-^18 is 5. If we ~" 
divide the divisor by 2, 
and then divide 90 by 
the quotient (9), the result is 10, or 2 times 6» Again, if 
we divide the divisor by 6, and then divide the dividend 
(90) as before, the result is 30, or 6 times 5. Hence^ 

Dividing the divisor multiplies the quotient. 

C-A.SK III. 
Like Changes of Dividend and Divisor. 



276. The quotient 


32 ^8 


2x32 12x8 


5x32 {5x8 


of 32 : 8 is 4 If 
we multiply both 
dividend and divi- 


i 


64 {16 
4 


160 140 
4 



sor by 2, and divide the new dividend (64) by the new 
divisor (16) the quotient is 4, the same as before. Again, 
if we multiply both terms by 5, and then divide as before, 
the quotient is still 4. Hence, 

Multiplying both dividend and divisor by the same number 
does not change the quotient. 

217. It has already been shown, in Art 107, that 

Dividing both dividend- and divisor by the same number does 
not change the quotient. 
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278« These tliree cases establish the 

General l^rinciptes of Division. 

L The quotient is multiplied by multiplying the dividend or 
dividing the divisor. 

IL The quotient is divided by dividing the dividend <yr mul- 
tiplying the divisor. 

m. The quotient is not changed by either multiplying or 
dividing both dividend and divisor by the same number. 

Bee MaTHial. 

CASK IV. 
Cancellation. 

279« Ex. What is the quotient of 4 x 76 divided by 4 x 3 ? 

Explanation. — When division is exact, solution. 

the quotient consists of that factor of the 4x75 l^ jxS 
dividend not common to both dividend and 7S [^3 

divisor. In this example 4 is a factor of both ^ 

dividend and divisor. And, since the quo- 
tient is not changed by dividing both dividend and divisor 
by the same number (278, HL), we divide 4 x 75 and 
4 X 3 by 4, — or, which is the same thing, we omit the factor 
4 from both terms, — and divide 75, the remaining factor of 
the dividend, by 3, the remaining factor of the divisor. 

Cancettation is the process of omitting or striking 
out equal factors from the dividend and divisor. 

280« From the solution and explanation of the last ex- 
ample, we see that 

A factor is cancelled by dividing both dividend and divisor 
by that factor. 

Ex. 1. Divide 210 by 35. solution. 

Explanation.— We can- ^^"^^ ^ i^A ^^»*'''- 

eel the common factor, 5, New IXvidmd^ 4^ \^7 New IHmmr, 

by dividing both dividend q Quotimt. 

and divisor by 5 ; and then 

divide the new dividend, 42, by the new divisor, 7. 
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Ex. 2. Divide 21 x 64 bj 56. 

Explanation. — Canceling the common fac- ,!>/**'^Tf*^z. 

tor, 7, we nave 3 x 64 for a new diviaend, ^ — 

and 8 for a new divisor. Then, canceling 3x64 L^ 

the common factor, 8, we have 3x8 for a Sx8 \^1 

dividend and 1 for a divisor. The product ^^^ 
of 3 X 8, or 24, is the required quotient. 

Note. — ^From this solution and explanation we Icam that, 
When either dmdend or divisor is eanceledf a 1 belongs in its place, 

Ex. 3. Divide the product of 24, 80, 9, and 12.8, by the 
product of 3.2, 144, and 16. 

Explanation.— -The fac- "^^ somnoir. 

tors of the divisor may k ^ d a 

be written at the right ^^ x J0 x x J:;&.0 [UxU^xZ^ 
of those of the dividend, 5x8x2 = 30 
as shown in the First 

Solution ; or under those ^"^°^^ solutiok. 

of the dividend, as shown g 3 J 

in the Second Solution. ^^ x ?0 x x 1%.$ _ ___ 

When a factor is can- "t— -— —— —5x3x2— 30 

celed, we draw an ob- ^ 

lique line across it. ft 

PJtOBZEMS, 

1. The dividend is 714, and the divisor 42. What is the quotient ? 

2. What is the quotient oif 21 x 13 divided by 7 ? 
8. How many times Im 11 x 15 contained in 825 ? 

4. Divide 28 x 7.2 by 16. 12,6. 

5. The factors of a dividend are 8, 25, and .45 ; and of a divisor, 
15, 2, and 1.2. What is the quotient ? 2,5. 

6. How many tons of hay at $10 a ton, must be given in ex- 
change for 16 tons of coal at $5 a ton ? 

7. In how many days can 45 men do as much work as 63 men 
can do in 35 days? 4^- 

8. If a mechanic can earn $88 in 28 days, how much can he earn 
jn 42 days ? 



PROPERTIES OF COMPOSITE NUMBERS. 169 

9. I rent a store 18 months for $2,400. What is the rent per year ? 

10. If 15 acres of land produce 420 bushels of wheat, how much 
wheat will 35 acres produce, at the same rate ? 

11. A ship's crew of 89 men have provisions enough to last them 
76 days. If the crew is increased to 57 men, how long will the 
provisions last them ? 52 days. 

12. In building a church, 9 bricklayers laid 407,880 bricks in 55 
days. At the same rate, how many bricks con 11 bricklayers lay 
in 60 days? 

13. If a telegram of 2,790 words can be transmitted in 45 min- 
utes, how many words can be telegraphed in 72 minutes ? 4j464. 



I • ♦ • I 



SECTION III. 

281* The right-band figure of any even number is 0, 2, 4, 
6, or 8. Hence, 

Proeeety I. Any number is divisible by 2, wlven its right- 
hand figure is 0, 2, i, 6, or 8. (See 262.) 

282, The right-hand figure of the product of any even 
number of times 5 is ; thus 2 x 5=10, 6 x 5=30, 14x5= 
90. The right-hand figure of any odd number of times 5 is 
5 ; thus, 3 X 6=15, 7 x 5=35 ; 19 x 5=95. Hence, 

Propebtt n. Any number is divisible by S, when its right- 
hand figure is or 5. 

283« Any number expressed by more than one figure may 
be separated into two parts, one of which is a multiple of 
some power of 10, and the other is ones. Thus, 56=50 + 6, 
or 5 times 10* and 6 ones ; 256 = 200 + 56, or 2 times 10« 
and 56 ones ; 3256 = 3000 + 256, or 3 times 10' and 256 
ones ; and so on. Hence, 

Property III. Any number is divisible by any power of 2 
or 5, when the number expressed by as many of its right-hand 
figures as equal the index of the power is divisible by the same 
power of 2 or 5, 

8 
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284« The ntimber 54^678, and the sum of the numbers 5, 
^ 6, 7, and 8 (the digits of 54,678), are divisible by 3. The 
number 12,348^ and the sum of the numbers 1, 2, 8, 4» and 
8, are divisible by 9. Hence, 

Pbopkbty IV. Any number is divisible by 3 or 9, when the 
sum of its digits is divisible by 3 or 9, 

285« We can divide 84 by 3, and the result (28) by 7. 
We can also divide 84 by 21, the product of 3 times 7. 
Again, we can divide 756 by 4, the result (189) by 3, and 
this result (63) by 7. We can also divide 756 by all the 
successive divisors, 4, 3, and 7, and by their product, 84. 
Hence, 

Pboperty V. Any number which is divisible by two or more 
faclors successively y is also divisible by each of the factors, and 
by their product. 

NoTB.— A number may be divisible by two or more factors, and not be 
diyisiblc by their product. Thus, 24 is divisible by 8 and by 12, but not 
by their product, 96. 

286. If we divide any number by one of its prime fac- 
tors, and divide the result by another prime factor, and so 
on, until the quotient is 1, we shall use all the prime factors 
of the number for divisors. Thus, 72 -r- 2 = 36, 36 -=- 2 = 
18, 18 ~ 2 = 9, 9 -^ 3 = 3, 3 -=- 3 = 1. The factors used as 
divisors are 2, 2, 2, 3, 3; and their "produot, 72, is divisible 
by the product of any number of these factors. Hence, 

Peopeety YL Any number is divisible by the prodiLct of any 
two or mxyre of its prime factors. 

287* The factors of 6 (2 and 3) are contained in 12 
(=2 X 6), 18 (= 3 X 6), 30 (= 5 X 6), 64, 96, or toy num- 
ber of times 6. Hence, 

Propebty Vn. Any factor of a composite number is con- 
tained in any number of times that number. 
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2S8. Since 35 is 5 times 7, and 21 is 3 times 7, 35 + 21, 
or 56, is 5 times 7 + 3 times 7, or 8 times 7 ; and 35 — 21, 
or 14, is 5 times 7 — 3 times 7, or 2 times 7. Hence, 

Profebtt VUL Any factor common to two numbers is alao 

a factor of their sum, and of their difference. 

Note. — ^These properties apply more generally to uumbcrs in the deci- 
mal scale ; but to a limited extent to compound numbers also. 
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SECTION IV. 

289« All even numbers except 2, and all odd numbers end- 
ing in 5 except 5, are composite. (See 262, 282.) Hence, 

The right-hand figure of a prime number is 1, S, 7^ or 9. 

290. Since 2 is a factor of 4 and of 6, it is a factor of 2 + 
6 and of 4 + 6, and of 2 or 4 + any number of times 6 ; 
and, since 3 is a factor of 6, it is a factor of 3 + 6, and of 
3 + any number of times 6. (See 287, 288.) 

All the remainders that can be obtained in dividing num- 
bers by 6 are 1, 2, 3, 4^ and 5 ; and we have just shown 
that, when the remainder is 2, 3, or 4, the number divided 
is composite. Hence, 

Wh^en any prime number is divided by 6, the remainder ia 
1 or 5. 

1. Which of the numbers 19, 45, 67, 91 are prime numbers ? 

2. Of the numbers 103, 126, 131, 217, which are prime numbers ? 

3. Which of the numbers 111, 133, 14.7, 149, 219, 3.42, are com- 
posite numbers ? 

4 Which of the seven numbers 293, 371, 385, 440, 624, 617, and 
713 are prime, and which composite numbers ? 

6. Determine which are prime, and which composite, of the 
numbers 911, 973, 103.3, 10.57, 3373, 3.407, 858.41. 

6. Find all the prime numbers less than 100. 



172 FACTORS AND MULTIPLES. 

SECTION V. 

COMMOJ\r DIVISORS. 

c-a.sk I. 
Prime Factors or Divisors. 

291. Ex. 1. Wliat are the prime factors of 1,260? 

Explanation. — Since the right-hand figure of solutioh. 
1,260 is 0, we divide by the prime number 2- ^^^^ l^ 
(see 281); and for the same reason, we divide 630 \2 
the quotient (630) by 2. Since the right-hand ^^5 1 5 
figure of the second quotient (315) is 6, we next ~ . ^ 

divide by the prime number 5 (see 282). — ^ 

Since the sum of the digits of the third quo- _ l^ 

tient (63) is divisible by 3, we divide this 7 

quotient by 3 (see 281) ; and for the same reason, 
we divide the fourth quotient (21) by 3. The last quotient 
(7) is a prime number. The product of the divisors 2, 2, 
5, 3, 3, and the last quotient, 7, is 1,260 ; and hence they 
must be all the prime factors of that number. (See 57.) 

Ex. 2. What are all the factors or divisors sonmow. 
of 30? £^l^ 

Explanation. — ^We first find all the prime 15 \5 
factors of 30 to be 2, 5, and 3, and each of ^ 
these is a divisor of 30 (see 285). Since 2, 3, 

and 5 are prime factors of 30 ; 6, or 2 times 3, ^ x S— 6 

10, or 2 times 6, and 15, or 3 times 5 are also .^ x ^=^0 

divisors of 30 (see 286). Hence, aU the fac- ^ x ^=^^ 
tors or divisors of 30 are 2, 3, 5, 6, 10, and 15. 

292, !Sule for finding ^rime JF'actors. 

I. Divide the number by any prime factor. 

XL Divide the quotient in the same mminer ; and so on, 
tin a quotient is obtained that is a prime number. The divisors 
and the last quotient wiU he the prime factors required. 
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JPMOBZX!MS. 

1. Find the prime factors of 640. 2, 2, 5, S, S, S. 

2. What are the prime factors of 1,650 and 1,755 ? 

8. Separate 1,836 into its prime factors. 2, 2, 3, S, S, 17. 

4. Separate 045 and 3,990 into their prime factors. 

5. What are all the factors or divisors of 84 ? There a/re ten, 

6. What are the prime, and what the component ^Bctors of 164 % 

There are S prime^ and 2 eamponent factors. 

C-A.se II. 
Common Factors or Divisors, 

293* Ex. 1. Find a common divisor of bolutxok. 

16. 25. and 40. ||=|>J^ 

Explanation. — ^We separate the given /^__^^^^^^^ 
numbers 15, 25, and 40, into their prime 
factors, and find that 5 is a divisor of each nximber. (See 266.) 

Ex. 2. Find all the common divi- Bomnoir. 

Borsof 54 and 72. 5^^2x3x3x3 

Explanation. — We separate the 72=2x2x2x3x3 
numbers 54 and 72 into their prime 2x3=6 

factors, as in Ex. 1, and we find that s x 3=9 

2, 3, and 3 are common factors, and 2x3x3=18 
are therefore common divisors (see 

266). Since 2, 3, and 3 are common factors, 6 or 2 times 

3, 9 or 3 times 3, and 18 or 2 times 3 times 3 are also com- 
mon factors (see 286). Hence, 2, 3, 3, 6, 9, and 18 are all 
the common divisors of 54 and 72. 

PJtOBZEMS, 

7. What number is a common divisor of 21 and 36 ? 3. 

8. Find a common divisor of 4.5 and 10.5. 1,5. 

9. What are the prime common factors of 20, 32, 56, and 18 ? 
10. Find all the common divisors of 36, 42, and SO- 
IL How many common divisors have 64, 112, 48, and 144 ? Four, 



I 



174 FACTORS AND MULTIPLES. 

CJL&Sl III. 
Chreatest Common Factor or Divisor. 

FIBST METHOD. 

294« Ex. What number is the greatest common divisor 
of 252, 210, and 168 ? 
Explanation. — We separate the bolutiox. 

numbers 252, 210, and 168 into !^!=!^!><f ^f ^^ 
XI. • • / ^ J « • r. TT 210=2x5x8x7 
their pnme factors, as in Case n. 268=2 x2x2xSx7 

(see 293), and we find, that 2, 3, 2xSx 7=M2 
and 7 are the only prime factors 

common to all the given numbers. Since 2, 3, and 7 are 
all the common prime factors of the given numbers, their 
product, 42, is the greatest common factor of the given 
numbers, and hence is the greatest common divisor re- 
quired. (See 267.) 

SECOND METHOD. 

295* Ex. What is the greatest common divisor of 21 
and 77? 

Explanation. — Since the common di- solution. 

visor of two numbers can not be greater 
than the less number, we divide 77, the 
greater number, by 21, the less, and ob- 
tain a*remainder of 14. If 14 is a divi- 
sor of 21, it is also a divisor of 77, 
which equals 14 + 3 times 21 (see 287). 
Dividing 21, the first divisor, by 14, the 
first remainder, we obtain a remainder of 7. Now, if 7 is 
a divisor of 14, it is a divisor of 21, which equals 7 + 14, 
and of 77, which equals 7 + 5 times 14 (see 287). Divid- 
ing 14, the last divisor, by 7, the last remainder, we find 
that 7 is a divisor of 14. Hence, 7 is a common divisor of 
21 and 77. 

Having proved that 7 is a common divisor of 21 and 77, 
we must now prove that it is their greatest common divieor. 







77 


21 


63 


3 


U 


21 

U 
7 


u 

1 


2 
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Since any number that is a common divisor of 21 and 77, 
must be a diyisor of 14 (see 288), a number greater than 14 
can not be a common divisor of 21 and 77. Again, any 
number that is a common divisor of 14 and 21, must be a 
divisor of 7 (see 288). Hence, 7, the greatest- common 
divisor of itself and 14^ is the greatest common divisor of 
21 and 77. 

12. What is the greatest common divisor of 56 and 84 f 28. 

13. What is the greatest common divisor of .102 and .153 ? 51, 

14. Find the greatest common divisor of 96, 120, and 168. 

15. What is the length of the longest line that will exactly meas- 
ure two fences^ one 96 rods and the other 76 rods long ? 

2M. The exphmaiions and solutions given in 294, 295, 
are sufficient to establish the following 

Sule for finding a Crreatest Common Divisor. 

I. Separate the numbers into their prime factors. 

IL Multiply togdher all the factors that are common. The 
product tmll be the greatest common divisor. Or, 

Divide the greater number brj the less, the first divisor by the 
first remainder, the second divisor by the second remainder, 
and so on, until an exact divisor is obtained. This divisor 
vnU be the greatest common divisor. 

Notes. — ^1. By the Second Method, If more than two numbers are given, 
we must first find the greatest common divisor of two of them, then of 
their greatest common divisor and another of the numbers, and so on, till 
all the given numbers have been used. The last common divisor obtained 
will be the greatest common divisor of all the given numbers. 

2. Only abstract numbers, or like concrete numbers of the same denom- 
ination, can have a common divisor. 

8. The common divisor of two or more concrete numbers may be either 
an abstract or a concrete number. (Sec ©8, 1., 11., III.) 



J 
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16. Wliat number is a common diyisor of |25 and |60 ? 5^ or $5, 

17. Find a common divisor of 16 A. and 28 sq. rd. 

18. What is the greatest common diyisor of 135 and 225 ? 

19. How many common divisors have 1 pk. and 6 qt. ? One. 

20. The sides of my garden are 168 fk., 280 ft., 182 ft., and 252 
ft. What is the greatest length of boards that I can use in fencing 
it, without cutting any of them ? IJ^feet, 

21. If 283.5 yd. Wamsutta, 567 yd. N. Y. Mills, and 445.5 yd. 
Lawrence Mills sheetings are in whole pieces of the greatest pos- 
sible equal length, how many yar^s are there in each piece ? JiO.5, 



SECTION VI. 

COMMOJ\r MUZ TI^ZBS. 

CASE I. 
Commcn Multiples or Dividends. 

297* Ex. What number is a common multiple or diyi* 
dend of 15 and 24 ? 

ExpiiANATioN. — Since a common multiple eoLxmoK. 

of 15 and 24 is a number of which both 15 ^^ x H^SGO 
and 24 are factors (see 269), and since any 
product must be a multiple of any set of &,ctors which will 
produce it (see 57, 285), we multiply 15 and 24 together. 
The produci^ 360, is the common multiple required. 

1. Find a common multiple of 3, 4, and 6. 

2. Find a common multiple of 5, 7, 32, and 10. 

8. What number is a common multiple of 4.8; 9, and 5.26 ? 

226,8, or any integral number of times 226.8, 

4. What number is a common multiple of $15, $2, bjo^ $8.50 ? 

5. Find a common multiple of 1 bu. 3 pk., 1 pk. 4 qt., and 5 qt 
1 pt. (= 5.5 qt.) 115 bu, 2 ph. 
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O^SS II. 
Least Common Multiples or Dividends. 

* 

298* 24 is a common multiple of 4 and 6, because all the 
factors of 4 (2 and 2) and of 6 (2 and 3) are also prime 
factors of 24 (2, 2, 2 and 3). But 2, 2, and 3 are aU the 
prime factors required to produce both 4 and 6 ; and a 
number that contains only the prime factors 2, 2, 3, will 
also contain 4 and 6 (see 285). Multiplying these three fac- 
tors together^ we have 2 x 2 x 3 = 12 ; and since 12 con- 
tains aU the prime factors of 4 and 6, and no other factors, 
it is their least common multipk. 

Ex. Find the least common multiple of 18, 24, and 30. ^ 

Explanation. — Since the least 
common multiple of 18, 24, and ^sonmoir. 

30 must contain only the prime uZlxlxlxS 

factors of these numbers (see 80=2x3x5 

270), we separate each of the 

numbers into its prime factors. PHm6Factor9requiv6d, 

Since 24 haa the greatest num- 2x2x2x8x8x5=360 
ber of prime factors, we next, for 

convenience, write all the factors of 24 (2x2x2x3) in a 
line. Then, comparing the factors of 18 with these factors, 
we find that we have all the factors but a 3 ; and we write a 
3 with the prime factors required. Again, comparing the 
factors of 30 with the prime &ctors required, we find that 
we have all the factors but a 5 ; and we write a 5 with the 
prime factors required. We now have all the prime factors 
of the given numbers, and no others ; and multiplying them 
together, we obtain 360, their least common multiple. 

6. What is the least common mtdtiple of 8, 13, and 14 ? 168.-^ 

7. What is the least common multiple of $16 and $20 ? 

8. Find the least common multiple of .6 and .8. .;^^. 

9. What is the least number of which 75, 225, and 500 are factors ?^ 

8* 
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299, IRules for Mnding Multiples. 

I. For a Common Multiple. . 

MtUiiply the numbers together. The product, or any number 
of times the product, unU be a common multiple, 

H, For the Least Common Multiple. 

1. Separate the numbers into their prime factors. 

2. Multiply together all the prim£ factors of thai number 
hctving the greatest nmnber of prime factors, and those prime 
factors of the other numbers not found in the factors of the 
number taken. The product vnU be the least common multiple. 

Note. — Only abstract numbers, or like concrete numbers of the same 
denomination, can isdve a common multiple. See MannaL 

PSOBZJBMS. 

10. Find a commcii multiple of 36, 18, 24, and 12. 

11. Find the least common multiple of the numbers given in 
Problem 10. 

12. Find the least common multiple of 2, 8, 4, 6, 8, 9, 12, 16, 18, 
24, 36, 48, 72. lU- 

13. What number is the least common multiple of 9, 60, 45, 72, 
15, 35, 18, 12 ? 

14. Find the least common multiple of the nine digits. 2,520. 

15. What is the least common multiple of 2 yd. 1 ft, and 2 ft. 
8 in. ? 3rd, 2 yd, 6 in. 

16. What is the smallest sum of money for which a person can 
purchase, either oxen at $85 each, or cows at $35 each ? $595. 

17. A can hoe a row of com in a certsun field in 80 minutes, 
B can hoe a row in 20 minutes, and in 85 minutes. . What is the 
least number of rows that each can hoe, in order that all may 
finish together ? 

18. In a factory are tliree wheels," which revolve once in 25, 80, 
and 50 seconds respectively. What is the least time in which all 
of them will make an exact number of revolutions ? 2 min. 80 aec 
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SECTION I. 
J\rOTjLTIOJ\r jLATD t^ijvcitzbs. 

3(M* The number one half may be obtained by diyiding 1 
into 2 equal parts ; one third , by dividing 1 into 3 equal 
parts ; orie fourth, by dividing 1 into 4 equal parts ; one 
fifth, by dividing 1 into 5 equal parts ; and so on. 

Again, two thirds may be obtained by dividing 2 into 3 
equal parts, or by dividing 1 into three equal parts and 
taking two of those parts. 

Tvoo fourths may be obtained by dividing 2 into 4 equal 
parts ; and three fourths, by dividing 3 into 4 equal parts. 

Two fifths, three fifths, and four fifths may be obtained by 
dividing 2, 3, and 4, re^ectively, into 5 equal parts. 

Halves, thirds, fourths, and fifths are written thus : 

1 half, J, 

1 third, \^ 2 thirds, |, 

1 fourth, J, 2 fourths, |, 3 fourths, |, 

1 fifth, I, 2 fifths, f , 3 fifths, f , 4 fifths, f 

When 1 is divided into 6 equal parts, the parts are sixths ; 
when into 7 equal parts, they are sevenths ; when into 8 
equal parts, eighths ; and when into 9 equal parts, ninths. 

Sixths, sevenths, eighths, and ninths are written thus : 
1 sixth, ^y 2 sevenths, f , 1 eighth, ^, 2 ninths, f, 

8 sixths, f, 8 sevenths, f, 3 eighths, f, 5 ninths, |, 

5 sixths, {; 6 sevenths, f; 5 eighths, {-; 6 ninths, f. 

Numbers which express one of the equal parts of an 
integer ; as ^, ^, J, j^^, ^\ ; or which express an equal part 
of two or more integers, or two or more equal parts of a 
one ; as, |, |, /j, -^^^ ; form a class Of numbers called Frac- 
tions. Hence, 
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301. A JPractionat Unit is one of the equal parts into 
which a thing, or the unit 1, is divided. And 

302* A JPraction is a number consisting of one or more 
fractional units. 

A fractional unit may be either abstract or concrete. 
Thus^ the fractional unit of |^ is ^, of |} is ^, of f ft. is ^ fi, 
of f lb. is i lb. 

A fraction is expressed by two numbers, written one 
under the other, with a horizontal line between them. 

303* The Terms of a fraction are the two numbers used 
to express it Thus, the terms of ^ are 5 and 7. 

301* The S)enomtnator of a fraction is that term 
which expresses the number of equal parts into which one 
is divided ; it is written below the horizontal line. And 

305* The Minterator is that term which expresses the 
number of equal parts indicated by the fraction ; it is writ- 
ten above the line. Thus, in the fraction f, the 5 is the 
denominator, and expresses that a unit or 1 is divided into 
5 equal parts, and 4 is the numerator, and expresses that 4 
of the equal parts (fifths) are indicated by the fraction. 

306* The Heciprocat of a number is the quotient of a 
OKve divided by that number. Thus, the reciprocal of 7 is \^ 
of $13 is %^, of 25 bu. is ^ bu. 

307« The value of a fraction depends upon the relative 
values of its numerator and denominator. 

I. When the numerator and denominator are equal, the value 
of the fractixm is 1 ; because as many fractional units are 
expressed as equal ian integral unit or 1. Thus, ^, jf, f |§. 

n. When the numerator is less than the denominator, the 
Value of the fraction is less than 1 ; because a less number 
of fractional units is expressed than equal an integral unit 

or 1. ±UUB, g, Yj, jg, T72g. 

m. When the numerator is greater than the denominator, 
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(fte xxdue of Ike fraction ia more than 1 ; becaoso a greater 
number of fractional iinita is expressed than eqnal an 
integral unit or I. Thus, ^, J, 5|, ^^^. 

308. A Proper I^rac- 
tion is a fraction vhose 
value is lesa than 1 ; as J, 

i'd> %' T8- 

309> An Improper 
I^aeiion is a fraction 
whose valne equals or ex- 
ceeds 1 ; as |, \%, \, \%, f |. 

310. A Mixed J^um- 
ber is a number e^ressed 
by an integer and a deci- 
mal, OT an integer and a 
fraction ; aa 3.7, 21.4, 9.35; 
Zl, llf, iq?. 

NoTB. — In reading a mliod nam- 
ber, and bclonga beCwcCD tbo lu- 
t^er nnd Iho fiw:tian or decimal, i 

311. Similar lec- 
tions are fractions that 
have a common fractional 
unit ; as 4, 4 ; f, g, g. 

812. S>issimiiar 
Fractions are fractions 
that have different frac- 
tional units ; as J, 4 ; ^, i> \- 

313. If we mtiltiply the 
nomeratoT of | by 2, we obtain 
in ^ and % is the same. If we multiply the numerator 
of \ by 3, we obtain |, — a number of 3 times as many frac- 
tional units as j, each unit of both fractions being of the 
same value. That is, 3**=!, ^"^ = 1, |"'=|, etc. Hence, 

MvIHplying the numeralor muUiplies the/nation. (Sea J72.) 
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314* If we divide the numerator of § by 2, we obtain |, a 

number of one half as manj fractional units as |, each 

unit of both fractions being of the same value. So, also, if 

we divide the numerator of f by 3, we obtain f . That is, 

— 5, ^ — 5, Tjr — yff etc xieuce, 

Dividing the numeralor divides the fraction. (See 278.) 

315. If we multiply the denominator of | by 2, we ob- 
tain |, a fraction of the same number of fractional units as 
I, each unit of the | being one half the value of a unit of 
the |. So, also, if we multiply the denominator of ^ by 2, 
we obtain {. That is, ^x2=l, |x2=|, 1x3=7% ®^ Hence, 

Multiplying the denominator divides the fraction. (See 274.) 

316* If we divide the denominator of | by 2, we obtain 
|, the number of fractional units in the | being the same as 
in the |, while the value of each unit is 2 times, as great 
So, also, if we divide the denominator of ^ by 3, we obtain 
1. That is, |h.2=|, l-!-2=i i%+3=h ^^' Hence, 

Dividing the denominator mvUiplies the fraction. (See 275.) 

31 7» If we multiply both terms of J by 2, we obtain §. 
The number of fractional units in § is 2 times as many as in 
|, but the value of each unit is only one half as much. In 
other words, the fraction | is multiplied by 2 by multiply- 
ing its numerator by 2, and the result (f ) is divided by 2 
by multiplying its denominator by 2. That is, ^x2=4> 

1X2 — 2 3X4—12 pfp TTpTiPP 

ix2 — 5> 7x4 — 3B> ^^^* nence. 

Multiplying both terms of a fraction by the same number 
does hot change its value. (See 276.) 

318fl If we divide both terms of | by 2, we obtain |. 
The number of fractional units in | is one half as many as 
in |, but the value of each unit is 2 times as much. In 
other words, the fraction | is divided by 2 by dividing its 
numerator by 2, and the result (|) is multiplied by. 2 by 
dividing its denominator by 2. That is, |t2=f> f+2=3» 
T%tl=h 6^- Hence, 
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Dividing both terms of a fraction by the same number does 
not change its valrie. (See 277.) 

319* The deductions in the last six articles are the 

General Principles of JF'ractions. 

L A fraction is multiplied by multiplying its numerator or 
dividing its denominator. 

TL A fraction is divided by dividing its numerator or mvl" 
tiplying its denominator, 

UT. Uie value of a fraction is not changed by either mul- 
tiplying or dividing both terms by the same number. See ManoaL 

320* In integers, decimals, and compound numbers the 
successive orders of units increase and decrease by fixed 
scale& In fractions the scales (that is, the number of frac- 
tional units required to equal an integral imit) vary with 
every change of the denominator. This feature of fractions 
gives rise to the principal difference between computations 
in fractions and integers, decimals, and compound numbers. 
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SECTION II. 

^B^UCTIOJSrS. 

C^SK I. 

Fractions to Lowest Terms. 

321* A fraction is in its Louyest Terms, when its numera* 
tor and denominator are prime to each other ; as |, |, f , 

23 
Sff* 

When the terms of a fraction are not prime to each 
other, they have some common factor. 

Ex. Beduce ^| to its lowest terms. 
Explanation. — Since the value of a frac- imt sonmow. 
tion is not changed by dividing both terms ^f =:^= J 



184 FRACTION B. 

by the same number (see 319, HI.), we re- 
duce 2! to lower terms, by dividing its bkooito BOLunov^ 
terms by the common factor 2, {l^=j%) ; ii=i 

and the result, y^^, we reduce to still lower 
terms, by dividing its terms by the common factor 3, 
{j%=i) as shown in the First Solution. Since the terms 3 
and 4 are prime to each other, | must be the lowest terms 
of the fraction ^| ; and consequently | is the result re- 
quired. Or, we can reduce ^| to its lowest terms at one 
operation, by dividing both terms by their greatest com- 
mon divisor, 6, as shown in the Second Solution. 

1. Reduce the fraction ^ to its lowest terms. |. 

2. Reduce ^ and f)^ to their lowest terms. 2.^ ^. 
8. Reduce ^, tW, and rf^ to their lowest terms. 

4. In what lower terms can the value of |f be expressed ? 

In four different frtictims, 

5. What are the lowest terms of || and ^ ? 

6. What are the lowest terms of the fractions If, ff , -^y and 
«*» i, /r, tV. ««^ f • 

C-A.sk II. 
Fractions to Given Denominators. 

322* Ex. Reduce f to a fraction having 42 for a denom- 
inator. 

Explanation. — Since the value of a fraction Bomnoif. 

is not changed by multiplying both terms by :^ L ^ 
the same number (see 319, m.), we multiply 6 
both terms of 4 by an integer that will give s^e^so 
42 for a nfew denominator. We find this iii- tt * 5— 3 a 
teger by dividing 42, the required denomi- > f—tJf 

nator, by 7, the denominator of f . Then, multiplying 
both terms of f by 6, the integer thus found, we have |§, 
the fraction required. 
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JPnOBJLBMS. 

7. Reduce f to sixteenths. ^|t, 

8. Reduce f to tenths, and to twenty-fifths. 

9. Reduce f to a fraction haying 63 for a denominator. 

10. Reduce | to 54th8, and -/y to 84th8. ^1^ ^j.. 

11. Reduce f, |, and \ to sixtieths. 

12. In -^ are how many twenty-sixths, how many sixty-fifths 
and how manj ninety-firsts ? ^^^ J^^^ ^±, 

CJL&l^ III. 
DiBsimilar Fractions to Similar Fractions. 

323fl Ex. 1. Eeduce | and | to similar fractions. 

Explanation. — ^Fourths can not be bolutiow. 

reduced to fifths, nor fifths to fourths. ^J|=/g^ 

But since 4 times 5=20, we reduce | f^l=^§ 

to twentieths by multiplying its terms Hence 4- #=7/ ^#. 
by 5 ; and since 6 times 4 = 20, we re- 
duce | to twentieths by multiplying its terms by 4. 

Ex. 2. Reduce |, |, and f to similar fractions. 

Explanation. — Since the solutiox 

product of the denomina- 1x5X7=//^ 

tors, 3 times 5 times 7, i^x|x7=AV 

= 105, we may reduce Ms^s^Aj 

aese fractions to 105ths. g,^,,^ ^^ ^^ ^^^^.^^ ^^^^ ^^^ 
This we do by multiplying 

the terms of the first fraction, |, by 5 and 7 ; the terms of 
the second, |, by 3 and 7 ; and the terms of the third, |, by 
3 and 5. . That is, we multiply the terms of each fraction 
by the denominators of the other fractions. 

From these examples it will be seen that 

ITie denominator of the similar fractions is a common muU 
tiple of the denominators of all the given fractions. 

Notes. — ^1. Fractions having like denominators are said to have a Com^ 
mon Detiominator. 

2. Reducing dissimilar to similar fractions is sometimes called reducifig 
fractioM to equivdlent/ractioM Mving a common dtnomiruUor, 
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PROBI,EM8. 

13. Reduce |^ and f to similar fractions. | i 

14. Reduce \ and ^ to similar fractions. 

15. What similar fractions are equal to \ and ^ ? 

16. What similar fractions are equal to f , |, and j ? 

17. Reduce \ and ^ to similar fractions. J'jf ^^^ 
13. Reduce f , f , f , and ^ to similar fractions. 

19. Reduce -^, f, f, and -^ to equivalent fractions having a 
common denominator. jj|^, j^|^., |m, |.||^. 

20. Reduce |, -|, and ^i^ to equivalent fractions having a com* 
mon denominator. 

Dissimilar Fractions to Least Similar Fractions. 

321« Since, in reducing dissimilar to similar fractions, the 
common denominator must be a common multiple of the 
denominators of all the given fractions (see 323), it follows 
that 

The common denominator of least similar fractions must be 
the least common multiple of the denominators of all the given 
fractions, 

325* Ex. Eedace |, |, and ^ solution. 

to least similar fractions. ^=^ x S 

/ ^ y ^ 

Explanation. — We first find 9=3 xS 

the least common multiple of all Sx3x2x 2=36 
the given denominators 6, 4, 9, 

to be 36 (see 299). Since 36 is the 36^{6 36 {^i 36^9 

common denominator of the 6 9 4 
least similar fractions that' are 

equal to the given fractions |, |-x?=|| 

|, and |, we reduce each of ^JJ=/j. 

these fractions to 36ths by Case iii=ii^ 
TL (See 322.) Hence, ^, i, ^=1^, /y, ^ 
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Notes. — ^1. The fractional units of dissimilar Jfractions are unlike, bni 
tlie fractional unit of their equivalent similar fractions is common. (Sec 
311.) 

8. The fractional unit of least similar fractions is the greatest fractional 
unit common to the given dissimilar fractions. See ManuaL 

21. Heduce f and f to least similar fractions. d,a. ±£.^ 

22. Reduce ^ and ^ to least similar fractions. jl^ _7 

23. What are the least similar fractions equal to | and f ? 

24. What least similar fractions are equal to {^, ^, ^, and f ? 

25. Reduce -^y j^, and f to least similar fractions. 

26. Reduce -}^, ^, ^, |{^, and ^ to least similar fractions. 

if, ih ih U. ii- 

27. What is the fractional unit of the least similar fractions to 
Which f , I, ^, and ^^y can be reduced ? ^^, 

C^S£3 "V. 
Improper Fractions to Integers or Mixed Numbers. 

326* Ex. 1. How many ones in ^^-1 

Explanation. — Since every 7 sev- solution. 

enths are 1, 21 sevenths are as many ^ seifentJa. [^ 7 serentht. 
I's as the number of times 7 sevenths 3 
are contained in 21 sevenths, which 
is 3 timea 

Ex. 2. Find the value of the improper fraction y^. 

Explanation. — Since every 6 fifths are BOLunon. 

1, 17 fifths are as many I's as the number ^J^ft^ {Sji/Vul 
of times 5 fifths are contained in 17 fifths. 3§- 
The quotient figure is 3 ; and since the 
remainder is always like the dividend (see 109, "Vlli.), and 
the dividend is fifths, the remainder 2, is 2 fifths or |. 
Writing the | at the right of the quotient figure 3, we have 
3|, the value required. 

Or, we may regard the numerator and denominator a& 
dividend and divisor, and both concrete numbers (fifths). 
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Then, the quotient figure is 3, and the remainder, 2, is a less 
number to be divided by a greater, 5 ; and the result is | 
(see 301). Writing the | at the right of the 3, we have 
the abstract number 3|, as before. (See 109, HL) 

Note. — ^Any dividend may be written as the numerator, and the divisor 
fis the denominator of a fraction. 

JP2iOBZ£:MS. 

28. How many apples are ^ apples ? 

29. In -Jy^ miles are how many miles ? 

80. Reduce the improper fraction -^ to a mixed number. 4}, 
31. Reduce J^ to an integer. 11, 

82. How many yards are ^^ yd. ? 

33. Find the integer or mixed number equal to each of the im« 
proper fractions |ifJi, Jg^ da., ^, ^ ft., ^ffi cu. yd., ^^^^ lb. 

34. 29 quarter-dollars are how many dollars ? 

35. Reduce ^, -y^, J^, i^, and ^^ to integers or mixed num- 
bers. 6f, 7i, 9, 5J, 266. 

C-A.SB3 -VI, 
Integers or Mixed Numbers to Improper Fractions. 



327fl Ex. 1. Eedace the integer 8 to 
fifths. 



SOLUTION. 
8 



FUXL BOLUnOV. 

7 B&cenths. 

J 

28 sevenths. 
3 sevenths. 



Hence, 8 = ^, 



COMMON SOLUnOK. 

28+8=31 



Explanation. — Since 1 is 5 fifths, 8 
are 8 times 5 fifths, or 40 fifths. 

Ex. 2. Eeduce the mixed 
number 4| to an improper 
fraction. 

Explanation. — Since 1 is 7 
sevenths, 4 are 4 times 7 sev- 
enths, or 28 sevenths ; and 28 
sevenths + 3 sevenths are 31 
sevenths. 

The reduction of 4| to sevenths is similar to the redac- 
tion of a compound nnmber of two denominations to the 



31 sevenths. 



Hence, #=V* 
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lower denomination. Thus, the 4 ones corresponds to the 
higher denomination, and the 3 sevenths to the lower. In 
the second or Common Solution we reduce the 4 ones to 
sevenths and add the given 3 sevenths, in the same manner 
as we would reduce 4 wk. 3 da. to days. (See 223.) 

86. Reduce 12 to sevenths, and 13 to ninths. iL4 ±±i.^ 

37. In 5f are how many eighths ? ajl^ 

88. Reduce 19f to an improper fi*action. 

89. Reduce 5^ and 48^ to improper fractions. |^J., ^|^*, 

40. What improper fractions are equal to 1^-^ and Vt^ ? 

41. Change 14f|, 13^, and llf to improper fractions. 

43. In 865^ days there are how many fourths of a day ? ^Jij^ da. 

328« Brief directions for performing the processes in the 
preceding six Cases form the 

Utiles for ^deductions of Fractions* 
I. A fraction to its lowest terms. 
Caned aU the factors common to both terms. 

n. Fractions to given denominators. 

Divide the given denominator by the denominator of the 
fraction^ and multiply both terms of the fraction by the quotient* 

HL Dissimilar to similar fractions. 

Midtiply both terms of each fraction by the denominators of 
all the otfier fractions. 

TV. Dissimilar to least similar fractions. 

1. For the least common denominator, find the least common 
multiple of all the denominators. 

2. For each new numerator, divide the least common multi- 
ple by the denominator of each fraction, and multiply the nume* 
rotor hy the quotient. 

V, An improper fraction to an integer or a mixed number 
Divide the numerator by the denominator. 
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VL An integer or a mixed number to an improper fraction. 

1. Multiply the integer hy the denominat(yr, and if there be a 
numerator y add it to the product 

2. Write this result and the given denominator for the terms 
of the required fraction. 

mOBJLBMS. 

43. To what lower terms can rf^ be reduced ? ^|a, ^<f^, |^^ ^. 

44. How many one hundred fifty-thirds are equal to eleven seven- 
teenths? ^j,^. 

45. Reduce -^, ^, and -^ to equivalent fractions having a com- 
mon denominator. 

46. What similar fractions i^re equal to |^, |, and -f^ ? 

47. Reduce -f^^ Jf , -j^, and ^ to least similar fractions. 

48. Reduce ^, ^, J^, 4^, and ^ to integers or mixed 
numbers. 

49. Reduce 59 to a fraction having 59 for a denominator. Re- 
duce it to 9ths. ^^f^, ^±. 

50. What least similar fractions are equal to |, f , -j^, t^, and ^ ? 

51. Wliat is the gi*eatest common fractional unit of J|^, f|, -j^y, 

52. Find the lowest terms of y^^^, ff }^, and yjfj. 

53. Change -^^ to ninety-fifths, to one hundred seventy-firsts, and 
to two hundred ninths. ^^, -ffj^ ^3.. 

54. Reduce the fractions J^, f , ^'y> h ^^^ H ^® eighty-fourths. 

55. What are the lowest terms of J^ft, U|, -rliifT) ^^'^ ^WV ? 

56. What similar fractions are equal to -^ and -^ ? 

57. Reduce J, f , J^, and -3^ to similar fractions.* 

58. Reduce |, |, f , |, ^, f , and | to fractions having a common 
fractional unit. 

59. What least similar fractions are equal to -^, j^, -f^^ and ^ ? 

60. Reduce lOOOy^ and 99^/^ to improper fractions. 

61. What improper fractions are equal to 67^^ and 123f ? 

62. Reduce ^, ^, ^, and j^ to least similar fractions. 

Thdr greatest common fractional unit is j^^. 
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SECTION III. 

;A.!D^ITIOJ\r ^JV^D S U:B T^AC TIOJ\r. 

329* Since only like orders of units can be added one to 
another (see 39> 11.), or subtracted one from another (se(» 
Sii II.), and dissimilar fractions are of unlike orders o/ 
units, it follows that they must be reduced to similar frac- 
tions, (that is, to the same fractional unit), before ^ey can 
be added or subtracted. 

O^sx: I. 
All the Given Numbers Fractiona 

830. Ex. 1. What is the sum of |, |, and J ? 

Explanation. — ^The giv- first soLimoif. 

en fractions being dissimi- i+§ + i=H-^H-^H=H=^H 
lar, we first reduce them .„^^„^ .^,^^« 

to the similar fractions i+f + i-=^*^'^i§^^^'^=^S'=m 
|g, §g,andJ8. Since the 

parts of these similar fractions are all of the same kind or 
denomination (sixtieths)^ and since the numerators express 
the numbers of the parts, we add the similar fractions by 
adding their numerators, 45 + 24 + 10 = 79 ; and since the 
fractional unit of the parts is g^^, we write the denominator, 
60, under the 79, making Jg. Then, reducing the g§ to a 
mixed number, we have IJg, the result required. 

Ex. 2. Subtract | from g. 

Explanation.— The given fractions ^^^"^ bolution. 

being dissimilar, we first reduce them i^i—ii'^ii^ii 
to the similar fractions |§ and |4. 

4 4 0* BB0ONI> BOLUnOK. 

Since all the parts of these similar 7 — iz± ^^-^^ =zii 
fractions are of the same kind or de- : . 
nommation (fortieths), we subtract 24 fortieths from 35 
fortieths, and tJie difference, |J, is the result required. 
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In reducing didsimilar to similar fractions, the common 
denominator need be yrritten but once, and the several 
numerators may be written above it, connected by the ap- 
propriate signs, as shoTni in the Second Solution of each 
of the two preceding examples. 

From these examples we learn that 

I. The numeraiors of similar fractions only can be added ot 
subtracted; and 

n. XJte common denominator is vjrUten under the sum or 
difference, 

PROBLEMS, 

1. What is the sum of 4 and f ? -f I- -^ 

2. What is the sum ot J and | ? ±^. 

8. What is the difference between f and f ? ^^2-. 

4. From ^ subtract f . f^. 

6. William gathered J bu. of butternuts one day, and f bu. the 
next. How many did he gather in the two days ? 

6. From { yd of velvet a lady used J yd. How much velvet 
had she left ? 

7. A Michigan farmer made JJ T. of maple sugar, and sold f T. 
How much sugar did he keep ? ^^ T, 

8. The tide rose f ft. one hour, ^ ft. the next hour, and } ft. the 
third hour. How much did it rise in the three hours ? ^Hfl. 

o-a.se 11. 
Any of the Given Numbers Mixed Numbers. 

331. Ex. 1. What is the sum of 5f, 4, 6^; and 11 ? 

Explanation. — ^We wi'ite the given numbers 
in columns, integers under integers, and frac- 
tions under fractions. Eeducing the frac- 
tional parts to similar fractions, we have 5| 

= 5f I. 1 = U> a^d H = 6|3- Adding the 

fractions, we have || or 1|^. We write the ^^ai 

l^vi the result, and add the 1 with the given 



BOLUnOH. 


H- 


m 


f = 


u 


6i = 


6U 


11 = 


11 
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integers. 23, the Bnm of all the integers^ written before 
the 1^, gives 231^, the required sum. 

Ex. 2. From 7^ subtract %. 

Explanation. — ^We write the subtrahend un- bolutiox. 
der the minuend, and reduce the fractional 7^ = 7ifg 
parts to similar fractions. Since |g can not bo ^^ ^ ^sj 
subtracted from ^^^, and since tiie difference S§} 

will not be affected by adding the same number 
to both minuend and subtrahend (see 52, HL), we add |g 
(= 1) to the /^ of the minuend, and 1 (= ||) to the 3 of 
the subtrahend. We then subtract |g from || (=-a+p), 
and 4 from 7, writmg the results, || and 3, as ttie fractional 
and inteinral parts of the remainder. The result, 3H, is the 
remaindS required, s^^n^ 

When any of the given numbers are mixed numbers, we 
may 

Regard the fractions as lower^ and the integers as higher 
denominations, and add and subtract as in compound numbers. 

PROBLEMS. 

9. What is the sum of 4| and 8J ? 8^, 



10. From 6*^ subtract 3}. • i 



s 



11. A lady bought 15 J- yd, of delaine, llf yd. of calico, and 
4f yd. of merino. How many yards of dress goods did she buy ? 

12. I bought ISf cd. of wood, and at the end of a year, had 
1^ cd. left How much had I used ? ii|| cd, 

13. A mechanic spent $0^ from his week^s wages, and had %^ 
left What was the amount of his wages ? 

14. A merchant sold a pair of fur gloves for $3^^, upon which 
his profit was $f^. What was the first cost of the gloves ? 

15. My farm consists of five fields that contain respectively 
12^ A., 15| A., lajP^ A., 11^ A., and 14| A. How many acres 
in my farm? ^7'//g^. 

9 
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332* Upon the principles in S30f 331$ is based the 
^ule for jiddition and Subtraction of JF'r actions. 

L Beduce dissimilar to similar fractions. 

C For Addition. Add the num^erators, 
n. < For Subtraction. Subtract the numerator of the 

(. subtrahend from the numerator of the minuend. 
TTT. Under the result umte the common denominator. 

Notes. — ^1. If the given fractions are reduced to least similar fractions, 
the numerators to be added or subtracted will be the smallest numbers 
possible. 

2. In all final results reduce fractions to lowest terms, cmd improper frao- 
tions to integers or mixed numbers. 

mOBItJSMS. 

16. What is the snm of ^ and I? If* 

17. From f subtract A- ih 

18. Geoi^e paid $i^ for a pair of skates, and $}f for strapsL 
"NYhat "was the whole cost ? 

19. From 7^ subtract ^. ^|, 

20. The parts are 4|, 5J, 3|, 4^^, and l^f Wliat is their sum ? 

21. Mary had $J, but she ^ent $f for a ribbon. How much 
money has she left ? Sj^^. 

22. What is the sum of |, f, and # ? 

» 

23. From | subtract fj. ||. 

24. A lady purchased a shawl for $$|, and gave the merchant a 
10-dollar bill. How much change should she receive ? 

25. If a family bum f T. of coal in Dec, | T. in Jan., and ^ T. 
in Feb., how much do they bum in the three months ? 

26. How much greater is J than -^'i ^. 

27. A merchant sold a lace collar for $f^, that had cost him f}|i 
How much was his profit ? ^^. 

28. A contractor having a contract to build 23fJ mi. of rail 
road, has completed 14^ mi. How much has he yet to build i 

20. From d2^ subtract |J. ^^^%r 

80. Add f I, I, ^, T?^, and ■^. 8um, 2^ 
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81. A stone-mason in building a wall, used f cd. of stone one 
day, -fj^ cd. the second day, -^ cd. the third day, and -^ cd. the 
fourth day. How much stone did he use in the four days ? 

32. A founder used ^^ T. of iron in making f T. of castings. 
How much was the w&ste ? A ^' 

38. If the less of two numbers is 7-^, and the greater is 27^ 
what is the difference ? ^^ih 

84. Find the sum of 891f 1^, 4^^, 57^, and ^y. i7S^§. 

85. ^ is how much gioater than^^ ? 

36. What is the distance round a farm i mi. long and ^ mi. 
wide ? 2^^ mi. 

37. What is the sum of |^ and ft ? What is their difference ? 

Sum, IjYj f difference, Z^-. 

88. The minuend is 11^, and the subtrahend 5|^. What is the 
remainder ? 

39. A cake of ice 1 J^- ft. thick floats with ^^ ft. of its thickness 
above the water. What thickness of the ice is under water ? 

40. A farmer sold 18|^ T. of his hay crop, put llf T. into his 
bam, and stacked 9^ T. How much hay did he raise ? ^^/^^ T. 
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SECTION 17. 

MUZTI^ZICA.TIOJ\r. 

c-a.se I. 
One Factor a Fraction. 

S33. Ex, 1. Multiply -f^ by 5. 

Explanation. — ^In the First Solu- '"»^ soLimoir. 

tion we have multiplied 8, the numer- < ^ =T?=^f f =^i 
ator of the fraction, by 5, and in the „^^^^ .«,„^,«„ 

' •' ' B1SC0ND SOLUTION. 

Second Solution we have divided ^^ __j_.^ 

15, the denominator, by 6 (see 319, 1.) 

The results in the two solutions are the same. 
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FIB8T BOLunoir. 



Ex. 2. Multiply 7 by y\, or find j% of 7. 

Explanation. — To multiply a num- 
ber by 5 is to find 5 times the num- 
ber ; to multiply it by 1 is to find 1 
time the number ; to multiply it by 
j\ is to find j\ of it ; and to multi- 
ply it by ^4 is to find 5 times j\ or 
j\ of it. In the First Solution we 
divide 7 by 14, and obtain j\, which 
is j\ of 7 ; and we then multiply 
this result by 6, and obtain f f , or 2^, which is t\ of 7. 

Since 7 x j\ = j^^ x 7 (see 80, V.), in the Second Solution 
we multiply 7 and y\ together, in the manner explained in 
Ex. 1. 



BBCORD BOLUTXOir. 

Or 



7xA=#=^i 



PROBLEMS. 



^A- 



1. Multiply -fi by 8, or find 8 times ■^. 

2. How much is 1 8 times | ? 

8. At If a yard, how much will 7 yards of alpaca cost ? fj^f. 

4. Multiply 18 by ^, or find ^ of 18. 10^. 

5. How much is ^ of 14 miles ? 

6. What is the product of 19 and ^ ? Of 81 and f^ ? Of ^ 
and 84 ? Jf,^\, iPf f , 10^^. 

7. How much will 12 gal. of kerosene cost, at $J# per gal. ? 

8. A farmer bought f bu. of grass seed ® $5. How much did 
it cost him ? 



$8i. 



OASE II. 
Both Factors Fractions. 

334. Ex. 1. Multiply | by |, or find | of |. 

Explanation. — | of any number is 3 times 
as much as \ of it, and ^ of it is found by 
dividing it by 4. In the First Solution we 
multiply the denominator of | by 4 to find \ 
of I (see 319, n.). "We then multiply the 
numerator of the result, W\, by 3, to find 3 



FIB6T SOLUTION. 
BECONB BOHmOlf. 
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times I, or |, of |. This residt, ij,= |, the ™n«> wumoir. 
result required. ;| ^ t = f 

In the First Solution we multiply the 
denominators 6 and 4 together for the denominator, 24, of 
the product ; and the numerators 5 and 3 together for the 
numerator^ 15, of the product. The Second Solution shows 
the work in the usual form. 

Since the given numerators are factors of the numerator 
of the product, and the given denominators are factors of 
its denominator, we may cancel like factors from the nume- 
rators and denominators of the given fractions (see 328, 1.)* 
The product will then be in its lowest terms, as shown in 
the Third Solution. 

Ex. 2. Multiply 5f by 3|. bolutiox. 

Explanation.— We first re- 5f x S^=J^ x y-=^j^=21^ 
duce the mixed numbers to 
improper fractions, and then multiply as in Ex. 1. 

Ex. 3. What is the product of | x 4| x 8 ? 

Explanation. — We reduce 
the mixed number 4^ to an sonmow. 

improper fraction, the integer %x^x ^=3^x^x f =^4 
8 to the form of a fraction by 
writing 1 for its denominator, and then multiply as in Ex. 1. 

Notes.— L The word <2f between fractions signifies multiplication. Thus, 
f of A=*XftopAX?; f ofll=JXllorllXJ. 

2. When a fraction is connected to any other number by of, the expres- 
sion is commonly called a Compound FraMm / as } of f of ^, J of 12f • 
J of J of 18. 

PROBIiEMS. 

9. Multiply I by A, and t by if . -fir^ ih 

10. How much is ^^ of \\ of a mile ? f f mi. 

11. Multiply ^ by 4|. S4i. 
13. Multiply 4^ by Ot^t, A by 3^, and 18^ by 9. 

13. The factors are 4f and ^. What is the product ? 

14. What is the product of | of | of ^ ? ^. 
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335« From 333 and 334 we deduce the 

^ule for Multiplication of Infractions • 

L Beduce mixed numbers to improper fractions, and integers 
to the form of fractions. 

n. Multiply all the numerators together for the numerator, 
and all the denominators for the denominator, of the product, 

PROBLEMS. 

15. A fruit dealer pat up 30 baskets of peaches, putting \ of a 
bushel in each basket. How many peaches did he put in all the 
baskets } 18 ^ hi, 

16. If a man earns $78 in a month, how much will he earn in f 
of a month ? SS8^. 

17. A man who owned f of a vessel, sold f of his share. "What 
part of the vessel did he sell ? ^. 

18. How much will j^ of a yard of linen cost, at |f} a yard ? 

19. Multiply 11| by f P^f 

20. How much is 8 times 9| ? 7S^. 

21. John's kite string is 118 yards long, and Frank's is |^ as long. 
What is the length of Frank's kite string ? 

22. What is the product of 43 multiplied by ^ ? 1.6/j. 

23. How many days' work can 54 men do in ^ of a day ? 

24. What is the product of f x f x f ; or what is the cube of f ? 

25. How much will 4f bu. of sweet potatoes cost, at $lf a bushel ? 

26. How many square rods are there in a lot 15^ rd. long and 
12f rd. wide ? 198 j^. 

27. What will be the cost of H A. of land, at $156 an acre ? 

28. What is the product of ^ of f of ^ ? f 

29. If it takes 1^ bu. of wheat to seed 1 acre, how many bushels 
will it take to seed 17^ acres ? 33§. 

30. If in talking, a man speaks 75 words in a minute, how many 
words will he utter in -f)^ of a minute ? 

81. Raise ^ to the fourth power, f to the sixth power, f to the 
fifth power, and square ff . 
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82. f of J^ of I of a ream of paper is what part of a ream f 

83. A railroad train ran at the rate of 22 miles an hour, for 5^ 
hours. How far did it run ? jj^s j^i 

34. If it takes a man f of a day to mow an acre of grass, how 
long will it take him to mow ^ of an acre ? 

35. Cube 6J, and square 16f . ^H^Xi 277^, 
86. What is the product of f of | of J multiplied byf of |of |f 



• • ■» 



SECTION V, 
s>jrjrsjoj\r. 

CASE !• 

The Divisor an Integer. 

336. Ex. Divide 4 by a 

Explanation. — In the First Solution 
we divide the numerator, 6, of the divi- 
dend by the divisor, 3 (see 319, IL); and 
in the Second Solution we multiply the 
denominator, 7, of the dividend by the 
divisor. The result in each solution is 
§, the required quotient. Since to di- 
vide a number by 3 is to find \ of it 
(see 334), in the Third Solution we find | of f as in mul- 
tiplication of fractions (see 335), and the result is f , the 

same as before. 

ntoBJLEja:s. 

1. Divide J by 5, and Jf by 13. /^^ ^^. 

2. What is the quotient of 4| divided by 15 (rr-y^) ? 

8. If a family consume 5 bar. of flour in a year, in what time 
will they consume 1 bar. ? 

4. A dealer in. real estate sold f| of an acre of land in 6 equal 
building lots. How much land did each lot contain ? ^^ A. 

5. If a carpenter can build ISf rd. of picket fence in 8 days, 
how many rods can he build in 1 day ? 4f • 



VntST BOLUnOK. 
SSOOKD SOLUTION. 



THnu> soLunox. 
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FBACTION S. 



nSST SOLUTION. 


7 


i 


9 


9 


63 


I* 



n 

BECOKD soLunoir. 

7x9=63, and ^x 9=8 

63^8=^=71^ 

Hence, 7-t-§=7^. 



0-A.SJB3 II. 
The Divisor a Fraction* 

FIBST METHOD. 

337t Ex. 1. How many times is | contained in 7 ? 

Explanation. — Since the quo- 
tient is not changed by multiply- 
ing both dividend and divisor by 
the same number (see 276)^ we 
multiply them both by 9, and thus 
obtain 63 for a new dividend and 
8 for a new divisor. Then, 63 -^ 
8 = -^g^ = 7|, the required quo- 
tient. In the First Solution the 
numbers are written as in divis- 
ion of integers and decimals ; but the common manner of 
writing the numbers is shown in thd Second Solution. 

Ex. 2. Divide g by |. 

Explanation. — We first multiply 
both dividend and divisor by 4, the 
denominator of the divisor, and then 
divide the new dividend, ^g^, by the 
new divisor, 3, as in Case L Hence, 

To divide by afra/ction consists of 
tvx) operations, — a multiplication by the 
denominator, and a division by the nu- 
merator. 

SECOND METHOD. 

338. We have seen (97, (i) and (i) ) that when the divi- 
sor is a concrete number, the dividend must also be a 
concrete number. We have also seen (303) that the 
denominator of a fraction gives denomination or name 
to the fractional units. We may therefore regard any 
numerator as one or more concrete units, flence. 

When the divisor is a fraction, the dividend and divisor 
should be reduced to similar fractions^ before dividing. 



FIBST SOLUnOK' 
BECOND SOLUTION. 
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839. Ex. What is the quotient of g divided by | ? 

Explanation. — In the First 
Solution we reduce both divi- rinsT solution. 

dend and divisor to similar frac- |^-^f =li-^iJ=f ^= Vy 
tions (twenty-fourths), and then 
divide 21 twenty-fourths by 16 skcond bolution. 

twenty-fourths, in the same irian- J-^J=Jxf=f^= jf/j- 
ner as we divide 21 by 16. The 
result, 1/^, is the quotient required. 

If we change the places of the terms of the divisor, and 
multiply the dividend, J, by |, the fraction thus formed, we 
shall multiply the same numbers together as in the First 
Solution. This is shown in the Second Solution. That is, 

To divide by a fraction,is the same as to change the places of 
the terms of the divisor, and multiply the dividend by the fraC" 
tion thiis formed. 

NoTB 1.— When the places of the terms of a firaction are changed, as f , }, 
the fraction is said to be inverted, 

phobtjEms, 

6. Divide 6 by f 10 f 

7. What is the quotient of | divided by f ? i| J. 

8. How many times is ^^ contained in 2^ ? (2^=f|, and 3J^=f .) 

9. At $1^ per cwt., how many hundred -weight of feed can be 
bought for $12 ? 

10. How many quarts of chestnuts can be bought for $|, at $/y 
per quart ? 

11. If a man can plow |^ A, of fallow in a day, how long will it 
take him to plow 5 Jf- A. ? 

12. What is the quotient of 1 divided by | ; or, what is the 
reciprocal of the fraction f ? ^. 

Notes. — ^2. From this problem we see that the reciprocal of a fraction Is 
1 divided by the fr-action ; or, it is the fraction inverted. 

3. Division of fractions is sometimes expressed, by writing the dividend 

above, and the divisor below a horizontal line. Thus, oj ^j =t> qTToT- 

o tV • ff 0X04 
8ach expresssions are often called Oom^iUx Fractions, 

9* 
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340* The processes developed in SSJ^ 338, 339, are all in* 

eluded in the following 

^ule for Division of Infractions • 

I. Beduce mixed numbers to improper fractions, and integers 
to the form (f fractions. 

n. Multiply the dividend hy the reciprocal of the divisor, 

p:bobzjb!ms, 

13. Divide ^ hy 10, and fj by 16. /y, /^. 

14. How many yards of gingham (^ $^, can be bought for $4 ? 
16. What is the quotient of 26 divided by || ? 30. 

16. If 12 tearspoons weigh ^^ of a pound, how much does each 
spoon weigh ? 

17. Divide I by H, and ^ by A- ih ^^• 

18. At !{- a pound, how much tea can be bought for $f^ ? ^§. lb. 

19. Divide l^ by 25, and 16}^ hy 9. ^^, jff f 

20. A locomotive ran 22^ miles in 85 minutes. What was the 
rate per minute ? /^ mi. 

21. Divide 7J by f and 1^ by f 

22. What is the cost of a pair of skates, if J| of their cost is $fj ? 

23. How many times is 17 contained in 234| ? 13 j. 

24. ^, and 5-^ equal what numbers ? ^0, 15. 

25. If ^ bu. of salt can be made from 48 gal. of salt water, how 
much salt can be made from 1 gal. ? 

26. What is the quotient of f divided by 3| ? |. 

27. If ^ bu. of mortar cover 1 sq. yd. of wall, how many square 
yards will 5J bu. cover ? 63. 

28. Divide llf by 3|, and 16J by 6^. 

29. If 12J lb. of rice cost $1 A, how much will 1 lb. cost ? 9^. 

80. How many gallons of oysters, at $lf a gallon, can be bought 
for IllA ? 

81. If H oz. of gold be obtained from 18 cwt of gold quartz, 
what \a the yield from 1 cwt. ? ^ ^ 
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32. A lawyer's clerk wrote 36 pages in 6f hours. How much 
did he write in 1 hour ? S§^ pages, 

33. I bought 14f qt. of vinegar for $ff . What was the price 
per quart ? 

34. At $5|^ a bushel, how much clover seed can be bought for || ? 

35. If 8f qt. of strawberries can be bought for (f{^, what is the 
price per quart ? ^T^y 

36. If 1 rod of fence require 74J ft. of boards, how many rods 
will require 1811^ ft. ? 

88. A plank 18f ft. long and ^ ft. thick, Contains 2| cu. ft What 
is its width ? ^ft. 



♦• ♦ ••»- 



SECTION VI. 

1. If a ship sails 1 mi. in ^^ h., how far will she sail in 14 h. ? 

2. Add 3f, T^, 17J, and 6f. ^Sj^h- 

3. $900 is ^ of what I paid for my house and lot. How much 
did they cost me ? $3^875. 

4. What is the difference between i and ^ ? 

5. A miller paid $2,156^ for 1,540J bu. of wheat. What was 
the price per bushel ? $1^, 

6. A regiment, when it was mustered out of service, consisted of 
305 men, which was -^ of the original number. How many men 
belonged to the regiment at first ? 1.0S7, 

7. Add A, ^, and f 

8. A man having a lot containing jf A. of land, sold from it 
^ A. to one man, and \ A. to another. How much land had he 
left ? ^ A, 

9. How long must I rent a house at $22|^ a month, to cancel a 
debt of $423? 18^ mo, 

10. K J rm. of letter paper cost $|, what is the price per ream ? 
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11. A jeweler melted together f oz. of gold, f oz. of silver, and 
^ oz. of copper. How much did the mixture weigh ? 

13. From llt4: subtract 10^. ^Jl^. 

13. tV of I of ♦ of 15J = what number ? 5/5^. 

14. A man bought a cow, paying $20J down, which was ^ of 
the cost. How much did the cow cost? S^^^- 

15. What is the sum of SJJ, }, ^,md If ? 9§^. 

16. Divide igof^ihjiof &J. /y. 

17. A farmer has -Jf mi. of rail fence on his farm, fj mi. of 
stone fence, -/^ mi. of board fence, and | mi. of picket fence. How 
many miles of fence has he on his farm ? 

18. The greater of two fractions is ^ and the less is fj. What is 
the difference ? 

. 19. At $1^ a hundred-weight, how much will it cost to trans- 
port 15 hundred-weight &om BuffeJo to Boston ? 

20. The minuend is 1^, and the subtrahend is |f . What is the 
remainder ? j^§^. 

. 21. I sold a quantity of wool for $686}, which was 1 j^ times its 
cost. How much did it cost me ? $296 f. 

22. How much is -ft^ of ^ of ^^} of 8J X 4f ? ^^f 

23. Bell-metal is composed of f copper and \ tin. How much 
of each of these metals is there in a church bell that weighs 
^T.? Copper, ^^ T,; Tin, //g. T, 

24. Multiply ^ by A ; H^y J|; ^byU; and }H by HI- 

25. How much will 19^ bu. of apples cost, at the rate of $4^ 
for 11} bu. ? ^7^. 

26. How much will 35 men earn in 19|- days, at $1^ a day ? 

27. How many loads of sand at $f a load, will pay for 296f 
yards of plastering at $)^ a yard ? dS. 

28. How many yards of cloth \ yd. wide, will line 23J yd., J} yd. 
wide? SS^, 

29. A seamstress bought a sewing-machine for $56.50, paying 
$25 down. How much must she save from her earnings each 
month, to pay for it in 6 months ? 




£!JrT CZASSJ^S OF" JVITMSESS. 

34 1 1 Addition, tiabtraction, multiplicatioa, and division 
are often called the FundamerUal Rules of ArUkmelic, 

342> Addition is putting together, and snbtraotion is 
taking away, or taking apart ; multiplicatiou is repeated 
addition, and division repeated subtraction of the same 
number. Hence, addition and multiplication are the 
leTerse of subtraction and division. 

343. Converse Operations are those arithmetical pro> 
cesses which are the reverse of each other. 

C^BS I. 

Converae Opeiatlons In the Fundamental Roles. 

344. The sum of the parts 73 and 18 is 121; 73-t-48=121/ 
This Htun minus either part \ %{zJ^Z,^s \ «qaal8 the 
other port Hence, 

Addition and subtraction are converse operations. 

345. The product of the factors 57 and 26 is 1182 ; 6? x 
26=1482. 

ThiBproduotdividedbyeitherfactor | i|J^i2=^} equals 
the other factor. Hence, 

Multiplication and division are converse operations. 
S46. From 344, 3J5, we learn that 
L EUherpart is the difference between the sum and the other 
pari. 
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n. The minuend is the sum of the subtrahend and re^ 
mainder, 

m. EUher factor is the quotient cf the product divided by the 
other/actor, 

rV. The dividend is the product of the divisor and quotieaiL 

Note 1.— Addition may be proved by subtraction, and subtraction by ad- 
dition. So also multiplication may be proved by division, and division by 
multiplication. 

PnOBLEMS. 

1. The sum of two parts is 219.5, and one of them is 96.875. 
What is the other ? 122.625. 

2. The subtrahend is 27f , and the remainder 16^. What is the 

minuend ? MH- 

8. What number must I add to 4 rd. 7 ft., that the sum may be 
1 mi. ? 

4. The sum of three parts is 298, and two of the parts are 47.5 
and 5.95. What is the other part ? 

Note 2. — Any one of the parts is the difference between the sum and the 
Bum of the other parts. 244.55. 

5. The sum of three parts is 43f , and two of them are 17f and f . 
What is the other part ? 

6. The divisor is .25, and the quotient .344. WTbat is the divi- 
dend ? 

7. The product of three numbers is 8402, and two of them are 
9 and 27. What is the other number ? 

Note 8.— Any factor is the quotient of the product divided by the pro- 
duct of the other factors. 

8. The product of three factors is 19J, and two of them are 1| 
and2f. What is the other ? S^. 

9. The sum of two numbers is 1,765, and their difference is 235. 
What is the greater number ? 

NoTB 4. — ^The sum of two numbers plus their difference equals two times 
the greater number. See Manual. 1000, 

10. The sum of two numbers is 71{|, and their difference is 16^ 
What are the numbers ? -W^^, ^7|. 



DIFFERENT GLASSES OF NUMBERS. 207 



cjl&:ei II. 

Moltiplication and Division by Factors of Composite 

Numbers. 

347t Ex. 1. Multiply 67 by 48. bolutiok. 

Explanation.— Since 48 = 6 times 8, 48 •*^=^ ^ ^ 

times 67 = 6 times 8 times 67, which is ^ 

3216. 

Ex. 2. Divide 3216 by 48. '^^ 



S216 



Explanation. — Since 48 is 6 times 8, -^^ 
of any nnmber is J of ^ of the number. We 
find J of I of 3216 by diyiding first by 8 bolutiok. 

and then by 6. Hence, S216 ^8 



tRule for Multiplying or Dividing by 



Jfi2 \6 



a Composite JV^umber. 67 

Mvlliply or divide successively by any set of factors of the 
number, 

JPJtOBJLEMS. 

11. Multiply 293 by 24. 

12. How many square rods are there in a field 41.25 rd. long and 
85 rd. wide ? 1^,75. 

13. How much will 4.5 bu. of wheat cost, at $1.93f a bushel ? 
(45=9x.5.) $8.71875. 

14. Divide 2124 by 72. 

15. A peat company sold 54 tons of peat for $202.50. What 
was the price per ton ? $3,75. 

16. A farmer sowed 38 bu. 2 pk. of barley on 28 A. of land. 
How much did he sow to the acre ? Ihi. IpJc. 4 qt. 

17. A man cleared 13f A. of woodland, cutting 49 cords of wood 
to the acre. How many cords did he cut ? 

18. If 6.4 tons of porcelain clay cost $112, what is the cost of .81 
of a ton ? $14.17^. 
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Cw^S£2 III. 
Multiplication and Division by Aliquot Parts. 

348« An Aliquot ^art of a number is any one of its 
exact divisors. Thus, 5 is ^ of 10^ 4 in. are ^ ft, 6 h. are \ 
da., etc. 

The aliquot parts of any number may be found by divid- 
ing that number successively by 2, 3, 4, 5, 6, etc. 

3l9t The Unit of an Atiqtiot (Part is that number 
which is divided to obtain the part. 

350* TABLE OF ALIQUOT PARTS. 



Aliquot Parts of 

One half is 
One third is 
One fourth is 
One fifth is 
One sixth is 
One eighth is 
One tenth is 
One twelfth is 

etc. 



1 


10 

6 


100 

or 

$1.00 

50 


1000 

500 


ITon 

of 
200011). 


ift. 

or 
1 doz. 

6 


lib. 

of 

16 oz. 

8oz. 


lyd. 


1000 


1 ft. 6 in. 




3* 
2* 


83J 
25 


333i 
250 


666{ 
500 


4 
8 


4 oz. 


9 in. 


\ 


3 


20 


200 


400 










1* 


16| 
12i 
10 


166f 

125 

100 


833} 

250 

200 


2 


2oz. 


4 J in. 


tV 




8i 


83i 




1 







1 A. 



80 sq. rd. 

40 sq. rd« 
32 " 

20 sq. rd, 
16 " 



351. Ex. 1. Multiply 937 by 166|. somrioir. 

Explanation.— Since 166f is J of 1000, 937000 ^6 
166 1 times any number is J of 1000 times 156 166^ 
that number. We therefore multiply 937 
by 1000, and divide the product, 937000, by 6. 

Ex. 2. What will 40 sq. rd. of land cost, at $275 per 
acre ? 

Explanation. — Since $275 is the price of 
1 acre, 40 sq. rd. or \ A. will cost \ of $275. 
We therefore divide $275 by 4. 

Ex. 3. Divide 2775 by 33|. 

Explanation. — Since 33 J is j of 100, 

33 1 is contained in any number 3 times as 

many times as 100 is contained in that 

number. We therefore divide 2775 by 

100, and multiply the quotient, 27 ,75, by 3. 



BOLUTIOir. 

$275 yji . 

$68.75 



SOLtlTIOir. 

27.75 

s 

83.25 
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Ex 4 If 4 eggs cost $.11, what is the bolutxon. 
price per dozen ? $,1 1 

Explanation. — 4 eggs are ^ of a dozen, £ 

and 1 dozen eggs cost 3 times as much as $,SS 

\ dozen. We therefore multiply $.11, the 
price of \ dozen, by 3. 

352t These illustrations are sufficient to establish the 
following 

Itules for Muttiptying and Dividing by Aliquot l^arts. 

I. The multiplier an aUquot part. 

1. When the unit of the aliquot part is any power of 
10 : — Multiply by the unit, and divide t?ie product by the numr' 
her of aliquot parts in the unit. 

2. When the unit of the ahquot part is 1 : — Divide by the 
number of aliquot parts in the unit, 

n. The divisor an aliquot part. 

1. When the unit of the ahquot part is any power of 
10 : — Divide by the unit, and multiply the quotient by the num- 
ber of aliquot parts in the unit, 

2. When the unit of the aliquot part is 1 : — Multiply by 
(he number of aliquot parts in the unit. 

PROBJLEMS. 



19. Multiply 364 by 1^. 

21. How much will 12J bu. of 
millet cost, at |3.42 a bushel ? 

23. What is the product of 
833^ times 198 ? 

25. How much will 83J A. of 
land cost, at |92 an acre ? 

27. Multiply 7.14 by 16f. 



20. Divide 455 by If 

22. If 12J bu. of millet cost 
$42.75, what is the price per 
bushel ? 

24. What is the quotient of 
66000 divided by 333 J ? 

26. If 83^ A. of land cost |7666- 
.66 1. what is the price per acre ? 

28. Divide 119 by 16f. 

29. How many bushels of potatoes, at |.83|- a bushel, can be 
bought for $19.50 ? 58.5. 
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80. At |.06i a dozen, how much will 144 dozen clothes-pins cost? 

31. At 1.25 a yard, how much will 87.75 yards of shirting come 
to ? $9.JiSs. 

82. What is the cost of 376 bushels of com, at $1.12J per bushel ? 

33. How much will 625 bushels of potatoes come to, at $.75 a 
bushel? ($1-U=$f=$.75.) 

34. How much will 250 lb. of iron cost, at |65 a ton ? $8,1^. 

35. If it costs $483 to build 66f rd. of Macadamized road, how 
much will it cost to build 83J rd. ? $603,75. 

86. A gardener raised 23 bu. of strawberries from a piece of land 
8 rd. long and 4 rd. wide. What was the yield per acre ? 115 hi. 



SECTION II. 

Decimals to Fractions, and Fractions to Decimals. 

353. All decimals may be written in two forms^ the deci- 
mal and the fractional. Thus 7 tenths is .7 or /jj ; 59 thou- 
sandths is .059 or 7§§0 ; 3 ten-thousandths is .0003 or 
TUQ0IF' ^^* ^ ^^ decimal form the denomination or unit 
is indicated by the position of the decimal point, and in the 
fractional form it is expressed by the denominator. 

Ex. 1. Express .075 in the fractional form. 

ExPLANATioN.-^We Write the number bolutiok. 

without the decimal point, and express ,075 = jl^jf = ^ 
its denomination or unit by the known 
denominator, 1000. 

BOLunos. 

Ex. 2. Reduce .008| to the .0 8^z=j^^^ = j^^^ = -^^ 
fractional form. 
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Ex. 3. Beduce | to the decimal form. 

Explanation. — Since 5 expresses the quotient boltjtion. 

. 7 000 I 8 
of 7 divided by 8, we annex decimal ciphers to J ^ 

7, and divide by 8, as in division of decimals. 'S75 
(See 1520 
351. From these explanations we deduce the following 

Hutes for t/ie Converse deductions of Decimals and 

J^ractions. 

I. A decimal to a fraction. 

Write the given number of. decimal units, omit tlve decimal 

point, and express the denontimdion or fractional unit by a 

denominator, 

n. A fraction to a decimal. 

Annex a decimal cipher or ciphers to the numerator, and 
divide by the denominator. 

TJtOBIiEMS. 



1. Heduce .875 to a fraction. 

3. What fraction equals .16} ? 

5. Reduce 6.75 to a mixed 
fractional number. 

7. .00004 of a mile=what frac- 
tional part of a mile ? 



2. Reduce f to a decimal. 

4 What decimal equals \. ? 

6. Reduce 6f to a mixed deci- 
mal number. 

8. 25Ja o of * °^l6 = what deci- 
mal part of a mile ? 



9. Reduce -^ T. to the decimal of a ton. ,01875 T, 

10. What fractional part of a day = .2| da. ? ^ da, 

11. Reduce .06875 to the fractional form. 

12. Reduce 7^ to a mixed decimal number. 7,075, 

13. What fractional part of a cord equals .85 cd. ? 

14. Reduce ^^ to a decimal. .5^ or .5^/j or ,S8J^j, 

Note. — Sometimes the decimal is interminable. In snch cases a fraction 
may be written after the decimal figures ; thus, .3^, .73| ; or the quotient 
may be carried to any desired number of decimal places, and the sign -f- 
placed after it to show that the division is incomplete, or that there was a 
remainder after the last decimal figure of the quotient was obtained. Thus, 
} = .066+; ? = .428571+. SeeManaaL 
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C^S£2 II. 

Denominate Decimala to Compound Numbers, and Com- 
pound Numbers to Denominate Decimals. 

355t Ex. 1. Eeduce .75 rd. to a compound number. 

Explanation. — ^We reduce the soLunoir. 

.75 rd. to yards by multiplying 'J.^ ^^' 

by 5.5 ; the decimal part of this — '— 

result, .125 yd., to feet by multi- ^^^^ 

plying by 3 ; and this result, 

.375 ft, to inches by multiplying 4-1 ^^yd. 

by 12, as in reduction of com- — — - 

pound numbers (see 225). The j^-^' 

4 rd. and 4.5 in. taken together , 

form the required compound ^5 00 in. 

number, 4 rd. 4.5 in. Hence, .76 rd. = 4 yd, 4.5 in, 

Ex. 2. Eeduce 2 pk. 3 qt. 1 pt. to the decimal of a bushel 

Explanation. — We write o^,„.„^« 

BOLUnOK. 

the denominations in order 1.0 pt, \2 

in a column, with the lowest ^ ^ i ^ 
at the top. We reduce the ' ' . 

1 pt. to the decimal of a — £-^ ^"* 

quart by dividing by 2, as .609 37 5 hu. 

in division of decimals, and Hence, 2pk,Sqt, lpt,=, 609375 hi. 
annex the result to the 

quarts, making 3.5 qt. We reduce the 3.5 qi to the deci- 
mal of a peck by dividing by 8, and annex the result to the 
pecks, making 2.4375 pk. We then reduce this result to 
the decimal of a bushel by dividing by 4, as in reduction of 
compound numbers. (See 225.) 



B0LT7TI0K. 



Ex. 3. Reduce 4 yd. 4.5 in. to 4.5 in U 2 
the decimal of a rod. ' ' ^ — 

Explanation. — Since there are -^ ' ^ - 

Oft. in the compound number, 4-1' ^S yd. 

we write a cipher in the place of 7 
feet in the column, and then ^^^ 

proceed as in Ex. 2. — — 



6.5 
.75rd. 
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S56* From these explanations we deduce the following 

^utes for the Converse deductions of Denominate 
Decimals and Compound JV\€mbers» 

L A denominate decimal to a compound number. 

1. Multiply the decimal by the number which it takes of the 
next lower denomination to equal one of the given denomination. 

2. Treat the decimal part of the product thus obtained in the 
same manner, and also the decimal part of each succeeding 
product, until there is no decimal in it, or until the loudest de- 
nomination is reached. 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number. 

U. A compound number to a denominate decimal. 

1. Write the denominations of the compound number in a 
column, vnth the lowest at the top, 

2. Divide the lowest denomination by the number which it 
takes of that denomination to equal one of the next higher, and 
annex the result to the given number of the next higher denomi- 
nation. 

3. jyect the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the 
required denomination. 



. 15. In .8 lb. Troy there are how 
many ounces and pennyweights ? 

17. Reduce .21675 of a ton to a 
compound number. 

19. Reduce .26 of a bushel to a 
compound number. 



16. 9 oz. 12 pwt. are what part 
of a pound Troy ? 

18. Reduce 4 cwt. 33 lb. 8 oz. 
to the decimal of a ton. 

20. Reduce 1 pk. .64 pt. to the 
decimal of a bushel. 



21. How many days and hours in .75 of the year 1875 ? 

22. What part of a diurnal reyolution does the earth make in 
16 h. 50 nun. 24 sec. ? .66, 
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23. How much wheat must be sowed upon .85 of an acre, at the 
rate of 1 bushel to the acre ? Spk,3 qt, J^ pt. 

24. What part of a rod = 2 yd. 2 ft. 8 in. ? .5. 

25. Reduce 4 da. 4 h. 48 min. to the decimal of a week. 

26. Reduce .45 of a cord to a compound number. S ed./t, 9,6 eu.Ji, 

C^S£2 III. 

Denominate Fractions to Compound Numbers, and Com- 
pound Numbers to Denominate Fractions. 

357* Ex. 1. Bednce j\ sq. mi. to a compound number. 

Explanation. — solution. 

We reduce the i^ sq. mi. x 6 40 = ^sjl = 232-fj- A. 

■jVsq.mi.toacres, -A^- x ^^0 = ^fs. ^116j\sq. rd. 

bymultiplyingby tV s?-''^- x ^0^ =z-^x^ = ll sq.yd. 

640 ; the fraction- Hence, j\ sq. mi, = ^^ A, 116 sq, rd. 11 sq, yd. 
al part of this re- 
sult, j\ A., to square rods, by multiplying by 160 ; and the 
fractional part of this result, j\ sq. rd., to square yards, by 
multiplying by 30 J (= 30.25) ; as in reduction of compound 
numbers (see 225, !.)• The 232 A., 116 sq. rd., and 11 sq. 
yd., taken together, form the required compound number. 

Ex. 2. Eeduce 22 h. 13 min. 20 sec. to the fraction of 
a day. 

Explanation.^- oolution. 

We reduce the ^0 sec. -^ 60 = U =z ^min. 
20 sec to the ^Smin. + imin. = IS^min.^ ^min. 
fraction of a min- ^^^*^- -^ ^^ = rV^ = f ^ 
ute, by dividing 22h. + ^h. = 22ih. = H^ h. 
by 60, and annex ^F h.^24 = m = If da. 
or add the result Hence, 22 h, 13 min. 20 sec. = |f^2a. 

to the minutes, 

making 13 J min. We next reduce the 13| min., = ^^ min., 
to the fraction of an hour, by dividing by 60, and add the 
result to the hours, making 22 |h. We then reduce this 
result, 22| h. = ^J<^ h., to the fraction of a day, by dividing 
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by 24, as in redaction of compound nnmbers (see 225^ 11.). 
The final result, If da., is the denominate fraction required. 

358. From these examples we deduce the following 

^ules for the Converse deductions of Denominate 
IfVactions and Compound JV^umbers. 

L A denominate fraction to a compound number. 

1. Multiply the fraction by the number which it takes of the 
next lower denomination to equal one of the given denomination, 

2. Treat the fractional part of the product thus obtained in 
the same manner, and also the fractional part of each succeed- 
ing product, until there is no fraction in it, or until the lowest 
denomination is reached. 

3. Write the integral parts of the several results and the final 
result in order, for the required compound number, 

n. A compound number to a denominate fraction. 

1. Divide the lowest denomination by the number which it 
takes of that denominalion to equal one of the next higher, ex- 
press the result in a fraction, and annex it to the given number 
of the next higher denomination, 

2. Treat the result thus obtained, and each succeeding result, 
in the same manner, until the whole has been reduced to the in- 
quired denomination. 



PJtOB 

27. In $^ how mapy cents and 
mills? 

29. Reduce -^ of a ream to a 
compound number. 

31. Beduce£^ to a compound 
number. 

83. Reduce | of a square mile 
to a compound number. 



28. In 31 cents 2.5 mills how 
many dollars ? 

80. Reduce 10 quires 10 sheets 
to the fraction of a ream. 

82. Reduce 10 s. 7 d. 2 far. to 
the fraction of a pound. 

34. Reduce 426 A. 106 sq. rd. 
20 sq. yd. 1 sq. ft. 72 sq. in. to tho 
fraction of a square mile. 
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85. What part of a bushel is 3 pk. J pt. ? ^^. 

• 36. A tobacco grower had 44^ of an acre of tobacco, which yielded 
at the rate of a ton to the acre. How much tobacco was in the 
crop ? 18 cwt 33^ lb., or 1833^ lb. 

37. If 11 silver forks weigh 1 pound of silver, how much will 1 
set weigh ? 6 oz. lOpwt. ^i/7- gr. 

38. What part of a hogshead is 60 gal. 2 gi. ? 

39. What part of a bissextile year is 219 da. 14 h. 24 min. ? f. 

40. How many powders of 12 grains each will J ounce of qui- 
nine make ? 



-*■• ♦ ••« 



SECTION III. 

T!RICB, QUA.JVTITr, AJri> COST. 

359* In all transactions of pnrcliase and sale, and of 
labor and wages, four elements are considered, viz., Price, 
the Unit of Price, Quantity, and Cost. . 

360* tPtice is the sum paid or allowed for a unit, or a 
fixed number of units of the commodity ; as one, a dozen, 

a hundred. 

•• 

361. The Unit of ^rice is the number of units of the 
commodity upon which the price is based. 

362. Quantity is the number of units or parts of a unit 
of the commodity. 

363« Cost VA the whole sum paid or allowed for the 
entire quantity. 

C-A.SE3 I. 

Price and Quantity given, to find Cost. •^ <? ^ /) 

361. Ex. 1. At $3.50 a day, what sum 17i 

can a mechanic earn in 17| days ? ^75 

Explanation. — In this example 1 day ^ 

is the unit of price. In 17| days a man 2625 

can earn 17| times as much as he can in 2 J/. 50 

1 day, or 17| times $3.50, which is ^^^ 

$62,121 $62,125 



PBICE, QUANTITY, AND COST, 



217 



BOLUTION. 

760 = 7.60 hundreds 

$1.75 
7.6 

10500 
1225 



$18.80 

BOLUTIOX. 

1968 -T- 1000=1.965 

$i8.75 
1.968 

85000 
26250 
89875 
4875 



$8 6.10 



Ex. 2. How much will 760 strawberry plants cost, at $1.76 
a hundred ? 

Explanation. — Since in this ex- 
ample 1 hundred is the unit of 
price, we reduce the 760 to hun- 
dreds, which we do by dividing by 
100. Since 1 hundred plants cost 
$1.75, 7.60 hundred plants will cost 
7.60 times $1.75, or $13.30. 

Ex. 3. How much must I pay 
for 1968 hop poles, at $43.75 
per thousand ? 

Explanation. — Since 1 thou- 
sand is the unit of price, we 
first reduce 1968 to thousands, 
and then proceed as in Ex. 2. 

Ex. 4. How much 
will 3754 pounds 
of flax cost, at $40 
per ton ? 

Explanation.— 
Since 1 ton (=2000 
pounds) is the unit 
of price, we first re- 
duce 3754 pounds to tons, which we do by dividing by the 
factors 1000 and 2 (see 347). We then multiply $40, the 
price of 1 ton, by 1.877, the number of tons, as in Ex. 1. 
Hence, 

Thexn'oduct of the price multiplied by the number of units 
^f price equals the cost. 

JPJtOBJLEMS. 

1. How much will 183.76 A. of land cost, at $56.25 per acre ? 

2. A lady bought | yd. of velvet, at $4.50 a yard. How much 
did it cost her ? $2,8 H, 

10 



SOLUTION. 



875^-^2000 = 8.754-^2 = 1.877 

1.877 
$40 

$75,080 
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3. How much will 385 lb. of beef cost, at $11.50 per hundred 
weight ? $U-^i. 

4. A builder bought 15,650 brick, at |9.50 per thousand. What 
was the cost ? $148.67^. 

5. At $8.50 a ton, how much will 4,680 lb. of plaster cost i 

365t A written statement containing a list of goods sold 
and their prices and cost, with the names of bnyer and 
seller, and the date of the transaction, is a Bill. Finding the 
cost of each item or article, is Extending the Bern; and the 
total cost of the items is the Footing. 

Extend the items, and find the footings in the following 
bills: 

6. Cleveland, e/^^. S, /iS'^fp. 

^ou^ ySamcB ^axBons. 

«^ ^ o/oi^ ^o/ffee, @ ^ ,^S- ^/.S'O 

^ „ 3S//. S'ea, ,, /.SO. -- .7S 

/S „ ^^^ ^«<, „ ./^- 2.^0 

S // J^'/ ^oa< ,, ,, ./cfl --_ ,S0 

^ ^, n/Pu/'meaJ, ,, ,^2 .-/^ 

S^ cun.. Goad, - ,, ,S2^^ «_--- ..?»/ 

/ 3Sloom, --— - . ,S) 

7. $ptti»9^»^W, c/^. ^, /cf^ 

/^ ya, *>'HeiUmae K^^4!n^, -„-. .„ ^^ ,/S 

Si ,, ,^a<^4^, ,, s.ss 

P ,, %/^ei*no, Sloyct^ i^UiA^, ^^ /,^4 
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C^SS II. 
Price and Cost given, to find Quantity. 



SOLUnOK. 



122.92 
112 

109 

66 



$.66 



t 219i 



632 
60i 



= i 



BOLimoir. 



86 JO 
US16 



Ji.236'0 
S9376 

29760 
26260 



1.9 6 8 

1000 



.1968.000 



S66* Ex. 1. How many pounds 
of wool, at $.56 a pound, can be 
bought for $122.92 ? 

Explanation. — Since $.56 will 
buy 1 pound, $122.92 will buy as 
many pounds as the number of 
times $.56 are contained in $122.92, 
which is 219^ times. 

Ex. 2. How many hop poles can 
be bought for $86.10, at $43.75 per 
thousand? 

Explanation. — Since $43.75 will 
buy 1 thousand poles, $86.10 will 
buy as many thousand poles as the 
number of times $43.75 are con- 
tained in $86.10, which is 1.968 
times. 1.968 thousand = 1.968 x 
1000 = 1968. 

Ex. 3. At $95 a ton, how many 
pounds of iron can be bought for 
$83.60? 

Explanation. — Since $95 will buy 
1 ton, $83.60 will buy as many tons 
as the number of times $95 are 
contained in $83.60, which is .88 of 

1 time, or .88 T. We reduce the .88 T. to pounds, by mul- 
tiplying it by 2000, and obtain 1760, the required number 
of pounds. Hence, 

The quotient of the cost divided by the price of a unit equali^ 
Ae number of units of price. 



36000 
36000 



$8S£0 
760 

760 
760 



BOLunoir. 

$96 



J88 
2000 

1760.00 
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PSOBZX!JirS. 

8. At $56.25 per acre, how many acres of land can be bought 
for $10336.50 ? . 183.76, 

9. How many gallons of molasses, at |.87J^ a gallon, can be 
bought for $27.56J ? 

10. My winter's supply of coal cost me $48.47, at $9.25 a ton. 
How much coal did I buy ? 5 T. 480 lb. 

11. A butcher received $44.27J^ for 385 lb. of beef. How much 
did he receive per hundred-weight ? f 11.50. 

12. A brick-maker sold brick at $9.50 per thousand, and received 
$148.67 J. How many brick did he sell ? 15, 650. 

13. How many pounds of plaster, at $3.50 per ton, can be 
bought for $8.19 ? 4,680. 

CA.SE3 III, 
Quantity and Cost given, to find Price. 
367. Ex. 1. If 65 army wagons eoLxmox. 

cost $23725, what is the price of ^%V^\ — 

one wagon? ^$366 

A22 
Explanation. — One wagon will 390 

cost g*^ as much as 65 wagons. 

Since 65 wagons cost $23725, 1 ^^^ 

wagon will cost ^-^ of $23725, which 

is $365. 

Ex. 2. If the transportation of 425 lb. of freight cost 
$11.22, what is the price per cwt. ? 

Explanation. — Since 1 cwt. (= solution. 

100 lb.) is the unit of price, we first ^2 5 lb. ^4.25 cwt. 



reduce the 425 lb. to cwt. Since ^^i'inl "*— 

the transportation of 4.25 cwt. costs ^^ ^ 2*^ 4- 

$11.22, the transportation of 1 cwt. HsO 
will cost as many dollars as the 

1700 

number of times 4.25 is contained 1700 

in 11.22, which is 2.64 times, or 

$2.64. 
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Ex. 3. "What is the price per toii for hay, when 1680 lb. 

cost $12.18? SOLUTION. 

Explanation.— Since 1 ton ( = 1680lb.'^2000=.8Ji.T. 
2000 lb.) is the unit of price, we $12.18 
first reduce 1680 lb. to tons. We <^-4 



,8Ji, 



$lJf.50 
now have $12.18 the cost of .88 T., 378 

and we find the cost of a ton, as ^^^ 

in Ex. I., by dividing the cost by -4^^^ 

the quantity. Hence, -4^^ 

The qaotierd of the cost divided by the quarUity expressed in 
units ofprwey equals the price, 

JPROBLBMS, 

14. What price per acre must be paid for 183.76 acres of land, 
to have it cost $10336.50 ? $56.25. 

15. If I yd. of velvet cost $2.81 J, what is the price per yard ? 

16. At $11.50 per cwt., how much beef can be bought foi 
$44.27^ ? 385 lb. 

17. If I pay $148.67J for 15650 brick, what is the price per 
thousand ? $9.50. 

18. What is the price per ton for plaster, when 4680 lb. cost 
$8.19 ? $3.50. 

368* Upon the principles deduced in 364, 366, 367, are 

based the 

^ules for the Converse Operations in "Price, Quantity, 

and Cost, 

I. Price and quantity given, to find cost. 
Beduce the quantity to units of price, and multiply the price 
by this result. 

n. Price and cost given, to find quantity. 
Divide the cost by the price of a unit. 

m. Quantity and cost given, to find price. 

Reduce the quantity to units of price, and divide the cost by 

this result. 

Note 1. — ^In business, the abbreviation C. ia often used for 100, and M. 
for 1000. See Manaal. 
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:PMqBz:EMS, 

19. How much will 3 lb. 8 oz. of opium cost, at $4.75 a pound ! 

Note 2. — Since 1 pound is the unit of price, we reduce the oimces to the 
decimal or fraction of a pound. 

20. |16.62j^ will buy how many pounds of opium, at $4.75 a 
pound ? 

21. An apothecary paid |16.62J for 3 lb. 8 oz. of opium. What 
was the price per pound ? 

22. I bought 766 pickets for my door-yard fence, at $1.12j^ per 
C. How much did they cost me ? $8.60^~, 

23. At $4.50 a yard, how much yelyet can be bought for $2.81} ? 

24. How much will a cigar maker receiye for making 13,450 
cigars, at $7.50 per M. ? $100,87^. 

25. A farmer sold 8,575 pounds of hay, at $12.50 a ton. How 
much did he receive for it ? 

26. A hotel keeper paid $22.34f for hay,at $12.50 per tQU. How 
many pounds did he buy ? 

27. A teamster paid $22.34| for 3,575 pounds of hay.* What 
was the price per ton ? 

28. A man dug a cellar 28 ft. long, 24 ft. wide, and 8 fL deep, at 
$.66f a cubic yard. How much did the job amount to ? 

29. When wood is $3.75 per cord, how much can be bought for 
$2.81} ? f cd. 

30. A hardware merchant paid $61.68| for 27^ gross of ward- 
robe hooks. What was the price per gross ? $2^5, 

31. A farmer paid $196.42 for 10,675 black-ash rails. What was 
the price per C. ? $1,8^, 

32. A potter bought 6,720 lb. of porcelain clay, at $18 a ton. 
How much did it cost him ? $60.48. 

33. A plank-road 5 mi. 235.2 rd. long was bidlt, at a cost of 
$12473.62J. What was the cost per mile ? $2, 175. 

84. A merchant paid $250.04 for the gas burned in his store in 
one year, at $4.75 a thousand feet. How much did he bum ? 

35. A paper manufacturer paid $46.25 for 1,480 pounds of rage^ 
What was the price per ton ? $62,50. 
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36. At 10 s. 4 d. sterling per bushel, how much will 59J- bu. of 
wheat cost ? « £30 U 8. 10 d, 

37. If it costs $170.10 to stereotype a book of 252 pages of 
1,080 ems each, how much is that per 1,000 ems ? $.62^, 

88. How much lumber, at $24 per M., can be bought for $258 ? 

10.75 M. 



SECTION 17. 



369fl The method of stating, in order, the reasons for all 
the different steps in the solution of problems, is often called 
Solving Problems by Analysis, see ManuaL 

Ex. If 3 barrels of flour cost $34.50, how much will 8 
barrels cost ? 

Explanation. — 1 barrel will cost \ as much solution. 
as 3 barrels, and 8 barrels will cost J8 times as $3^.50 ys 

much as 1 barrel. \ of $34.50, the cost of 3 $ ll,SO 

barrels, is $11.50, the price of 1 barrel ; and 8 

8 times $11.50, the price of 1 barrel, is $92, $ g200 
the cost of 8 barrels. Hence, 

370fl ^ute for Solving Problems by Analysts. 

I. From the number and value of the things given, find the 
vdue of a unit of the thing required. 

n. From this value, find the value of the entire number of 
units of the thing required. 

1. If 6 men lay 21 rods of stone-wall in a day, how many rods 
can 9 men lay ? 

2. If 9 men lay 31.5 rods of stone- wall in a day, how many rods 
can 6 men lay ? 

3. If 6 men lay 21 rods of stone-wall in a day, how many men 
will be required to lay 31.5 rods ? 
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4. If 9 men lay 81^ rods of stone-wall in a day, how many men 
will be required to lay SI rods 1 
B. When J yd. of velvet costs $5, how much will ^ yd. cost t 
e. If i T. of hay coBta tl3.75, what wiU 1,745 lb. cost J 

7. If 20 men can do a piece of work in 12 days, how many days 
will it take 13 men to do 8} times as much work ? 

8. If 3 lb. 10 oz. of wool make 3J yd. of cloth 1 J yd. wide, how 
much wool will it take to make 150 yd. 1} yd. wide 9 

Note.— More practice can be bod, by BOlvlog tbo converse of each of the 
last four problems. 
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371 > The circnmfereiice of 
any circle may be divided ^. ^ V-Kj 

into 360 equal parta, called i^ '^/O^^ 
degrees. (See 212). ^f\ 

The equator of the earth ^ ..-//>,, 
may be divided into 24 equal | r^— Cvi r^ 
parts of 15" each (360° -i- ' 
24 = 15°), as shown in the 
cut. Since the earth re- 
volves on its axis from west 
to east once in 24 h. {=lda), 
the mm appears to pass round 
the earth from east to west 
in the same time. Sm midusl 

Since the sun appears to pass ronnd the earth (360°) 
in 24 h., it appears to pass over 15° (=5', of 860) in 1 h., 
15' (=aa of 15°) in 1 min., and 15" {=^^ of 15') in 1 sec. 
Consequently, all places on the earth change' their relative 
position to the sun 15° in 1 h., 15' in 1 min., and 15" in 
1 see. ; and the relative position of any place to the son 
determines the time at that place. 
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372* TABLE OF LONGITUDB AND TIME. 

15° difference in longitude make 1 h. difference in time. 
16' " " " " 1 min. " " " 

15" " " " « 1 sec. " " " 

373fl Ex. 1. The difference in time between Washington 
and London is 5 h. 7 min, 46 sec. What is the difference 
n longitude. 

Explanation. — Since every second bolution. 

of difference in time makes 15" S h. 7 min, 4 6 sec 

of difference in longitude ; every ^^ 

minute of difference in time, 15' of 76° 66' 30" 
difference in longitude; and every hour of difference 
in time, 15° of difference in longitude ; and since either 
factor may be used as the multiplier, we multiply 5 h. 7 min. 
46 sec. by 15. The result, 76° 56' 30", is the required differ- 
ence in longitude. 

Ex. 2. The difference in longitude between Washington 
and London is 76° 56' 30". What is the difference in time ? 

Explanation. — Since every solution. 

15° of difference in longitude 7g° 56' 30" yi5 
makes 1 h. of difference in 6 h. 7 min, Jf 6 sec. 

time; every 15' of difference in 

longitude, 1 min. of difference in time ; and every 15" of 
difference in longitude, 1 sec. of difference in time ; we 
divide 76° 56' 30" by 15. The result, 5 h. 7 min. 46 sec, 
ia the required difference in time. 

374 1 ^ules for the Converse deductions of difference 

in Longitude and Time. 

L Difference in Time to Difference in Longitude. 
MuUiply the time by 15; observing that when seconds, min- 
utes, and hours of time are midtiplied, the respective products 
are seconds, minutes, and degrees of longitude. 

n. Difference in Longitude to Difference in Time. 

Dimde the longitude by 15; observing that when degrees, 

10* 
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minutes, and seconds of IxmgUude are divided, the respective 
quotients are hours, minvJtes, and seconds of time, 

Note.— The time is later at the easterly, and earlier at the westerly of any 
two given places. 



mOBZJEMS. 



1. The difference in time be- 
tween Cliicago and New York is 
55 min. 44 sec. What is the dif- 
ference in longitude ? 

8. When it is 12 o'clock M. at 
St. Louis, it is 1 h. 20 min. 24 
sec. P.M. at Portland, Me. What 
is the difference in longitude ? 

5. It is 1 h. 2 min. 52 sec. 
P.M. at Richmond, Va., 77° 27' 
W.,when it is 12 o'clock M at 
St. Paul, Minn. What is the 
longitude of St. Paul ? 

7. When it is 12 o'clock M. at the Island of St. Helena, 5° 54' W. 
longitude, what is the time at Washington, 77° 8' 30" W. longitude? 

8. The time at Quito, 78° 50' W., is 1 o'clock P. M., when it is 
10 h. 7 min. 20 sec. A. M. at Sacramento City. What is the longi- 
tude of Sacramento City ? 12$^ W. 



2. The difference In longitude 
between Chicago and New York 
is 18° 56'. What is the differ- 
ence in time ? 

4. St. Louis is 00° 25' west 
longitude, and Portland is 70° 
19' west. What is the difference 
in time? 

6. When it is 12 o'clock M. at 
St. Paul, 93° 10' W., what is the 
time at Richmond, 77° 27' W. ? 



•• ♦ •» 



SECTION 71. 

Ol^B^A. TIOJ\rS. 

1. The product is 65f, and the multiplier 4f . What is the mul- 
tiplicand ? 12^, 

2. A farmer sheared 259 lb. of wool from 56 sheep. What was 
the average weight of the fleeces ? 

8. How much carpeting will be required for a flight of stairs of 
17 steps, each 10 in. wide and 8 in. high ? 8j^ yd. 
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4. Reduce .06875 to the fractional form. ^i^. 

5. Reduce 18f sq. rd. to the decimal of an acre. .115 A, 

6. How many pounds of potash, at |85 a ton, can be bought for 
|37.18f ? 875. 

7. How many inches are there in .OOJ of a mile ? 211,2. 

8. A farmer raised 23 bu. 2 pk. 5 qt. of cloyer seed, and sold it 
At $6.50 a bushel. How much did he receiye for it ? $153,77. 

9. Four men paid $575 for a thrashing-machine. A paid $175, 
B, $125, and C, $140. How much did D pay ? 

10. It cost $4,812 to dig a sewer If mi. long, 6 ft. wide, and 
10 ft. deep. What was the price per cubic yard ? $.21. 

11. A butcher bought three beeyes on foot, weighing 1,463 lb., 
1,521 lb., and 1,584 lb., at $5.75 per cwt. How much did they cost 
him? 

12. I paid an ice dealer $8.10 for supplying me with 15 lb. of 
ice daily, Sundays excepted, for 24 weeks. What was the price 
per C. ? $.37 i. 

13. The product of fiye fiictors is 18, and four of them are 4f, 
1.25, 1, and 2. What is the other factor ? 

14. A blacksmith paid $170.45 for 8,896 pounds of bar-iron. 
What was the price per ton ? $87.50. 

15. When it is 20 min. past 3 o'clock P. M. at Albany, N. Y.^ 
73° 42' W., what is the time at Athens, Greece, 23° 44' E. ? 

16. A rectangular-shaped farm of 72.4 acres, is 90.5 rods wide. 
What is its length ? _ 128 rd. 

17. What is the rate of speed of a railroad train that runs 117 
mi. in 5 h. 12 min. ? 22.5 mi. per Tunir. 

18. A dealer bought 417 T. of coal by the long ton, at $4.65 a 
ton, and sold it at $5.75 per short ton. How much did he gain by 
the transaction ? $746.43. 

19. A cabinet maker paid $112.50 for cherry lumber, at $60 per 
M. How much did he buy ? 1,875 ft, 

20. Reduce ^ to a decimal. 

21. Prom Dayton, Ohio, due south to St. Marks, Fla., is .024| of 
the earth's circumference. How many miles is it ? 601.692. 

22. Reduce 17 cwt. 44 lb. 11 oz. to the fraction of a ton. 
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23. A gardener bought 45 bushels of potatoes when they were 
worth |.56|^ a bushel, agreeing to pay in kind, bushel for bushel, 
the next year. At the time of making payment, potatoes were 
worth 1.871^ a bushel. How much did he lose by the transaction ? 

24. My parlor is 18 ft. x 19 ft. 6 in., and I wish to carpet it with 
Brussels carpeting, which is 26 inches wide. How much will my 
carpet cost, at $1.87|- a yard, running measure ? 

25. How much gold can be obtained from a ton of quartz rock, 
if it yields ^ of its weight in gold ? Sib. 10 oe. 13 pwL 8 gr, 

26. JClban^^ ^a^ /p, /S'^p, 






/ 

27. A merchant leaves New Orleans, 89° 45' W., for Augusta, 
Ga., 81° 51' W. Does he find his watca too slow, or too fast, on 
arriying at Augusta, and how much ? 

28. A dry-goods merchant bought 9 pieces of French calico, 
averaging 86 yd. each, at $.16f a yard. How much did his purchase 
amount to ? $6^, 

29. What is the value of a hide that weighs 112 lb., at |.08J^ per 
pound? 

80. A farmer drew five loads of hay to market. The loads with 
the wagon weighed, respectively, 8,180 lb., 8,814 lb., 8,097 lb., 2,967 
lb., and 8,234 lb., and the wagon weighed 1,142 lb. How much did 
the hay amount to, at |16.50 a ton ? $83,18. 

81. A miner obtained $85.78 in silver, from a quartz rock, the 
yield being at the rate of $127.65 per ton. What was the weight 
of the rock? 13U^* 

82. What must be the width of a bin 9 ft. long and 6i^ ft. high, 
to contain 1^ times as much as a bin 8 x 5 x 6 ft ? '^^jft- 



CHAPTER 7. 

IPIBlE(DIBH^iPA(&]Bo 




SECTION I. 

375fl The term ^er Cent in business transactions sig- 
nifies hundredths of any thing or number. Thus, 17 per 
cent is 17 hundredths or 17 of every 100, 29 per cent is 29 
hundredths, 66| per cent is 66| hundredths, etc. 

376. Per cent may be applied to any number, great or 
small, concrete or abstract. Thus, 

40 per cent of 1 bushel =.40 bu. ; 
88 " " 27 miles =.88 of 27 mi.; 
14J " " 395 days =.14j^ of 395 da. , 
7 " " 185.42" =.07 of $85.42; 
65 « " 93} =.65 of 93}. 

877. Sate, or Hate ^er Centy is the number which 
expresses the per cent or number of hundredths. 

878. The term Percentage has two significations : 

1st. It is the process of finding any per cent of a num^ 
ber; and 
2d. It is the name of the result of the computation. 

379. The Sase is the number on which the percentage 
is computed. 

880« The Amount is the base plus the percentage. 

881. The S)ifference is the base minus the percentage. 

Example. — 24 per cent of 50 cords of wood is .24 of 
50 cords, or 12 cords. — In this example, 24 per cent is the 
TQJi/e ; 50 cords, the hose ; 12 cords, the percentage ; 62 cords 
(=50 + 12), the amount; and 38 cords (= 50 — 12), the 
difference. 



230 



PEBOENTAGE. 



382i The Commercial Sign, %, when written after a 
number, signifies per cent. 

383f In computations, any per cent less than 100 is 
expressed by a decimal or a fraction ; and 100 per cent or 
more, by an integer, a mixed number, or an improper frac- 
tion. Thus, 

15 per cent or 15^ is expressed .15 or -^ = ^ ; 
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.06 or yItt ; 
.045, .o4 or tItt ? 

.i6forjyv = i; 

.0025, .OOJ or ^ ; 

1 orH*; 
3 orfU; 
1.25 orH* = il 
2.33^orH* = i. 
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Hence, to express per cent decimally, 

I. Two decimal figures are always required. 

II. Parts of 1 per cent require decimal figures or fractions 
at the right of hundredths, 

in. 100 per cent or more requires an integer or a mixed 
decimal number. 

EXEMCISE8. 

1. Read 6^, 17^, 89^, 112^. 

2. Read 21^, 12J^, ^^, i^. 

3. Read 7f^, 31f^, i^, |^, ^^. 

4. Write in both forms 7^, 19^ 84^, 48^, and 92j^. 

5. Express 22^, 56J^, 2^, 5|^, and lOf ^ in both the decimal and 
the fractional form. 

6. Write in both decimal and fractional forms 86f per cent, 
125 per cent, f per cent, 1-^ per cent, and 312J per cent. 

7. Express decimally the amount and the difference of 1, at Q^ 
and at 7^. 

8. Write the amount and the difference of 1, at 26^, in both the 
decimal and the fractional form. 
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SECTION II. 

TMB I^ir^ GJEIJV'B^^^Z CA.SBS O JF 

c-a.sk I. 
Base and Rate given, to find Percentage. 
384. Ex. How much is 25^ '^» Bonmoir. 

of 256? ^^^ 

Explanation. — Since 25^ of 
any number is .25, or |, of the ^j^ 

number, we find 25^ of 256 by a J on 

multiplying it by .25, as shown 
in the First Solution ; or, by second solution. 

multiplying it by |, as shown 266xi: = ioi 256 = 64 
in the Second Solution. Hence, 

The percentage is the product of the hose and rate. 

1. How much is 20^ of 960 bushels of corn ? 192 hi. 

2. Find 12j^^ of 2,548 feet of lumber. 318,5 ft. 

3. What is 38^^ of 12,837 ? 

4. The silyer used in coinage contains 10^ of alloy. How much 
alloy is there in 7.5 ounces of silver coin ? .75 oe. 

5. A builder bought 8 boxes of glass, each containing 45 panes ; 
but upon opening them, he found 7J^ of the glass broken. How 
many panes were broken ? 

6. A farmer harvested 540 bushels of oats from one field, and 
105^ of that amount from another. How many bushels did he 
harvest from the second field ? 567. 

7. From a hogshead that contained 125 gallons of molasses, a 
grocer lost 2^ by leakage. How much molasses did he lose ? 

8. What is f ^ of 5,000 cords of wood ? 28 f cd. 

9. Flaxseed contains 11^ of oil. How much linseed-oil is there 
in 275 pounds of flaxseed ? 
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Base and Percentage given, to find Rate. 
385fl Ex. The base is 275, and the percentage is 68. What 
is the rate ? 



FIB8T BOLUnOK. 
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.2i=-2i% 



Explanation. — ^The percent- 
age on 1 is r^\-^ of the percent- f^nn 

aere on 275. Since 66 is the 

. 1100 

percentage on 275, we divide i iqo 

it by 275, and obtain .24, the 

percentage on 1, or the rate, .^^ ^^^^^ 

as shown in the First Solution. ^^ ^^ ^_^ ^- 2 j^ z=z 2 Jli.% 
Or, ^45 of 66 is 2% ; and re- 
ducing this fraction to a decimal, we obtain .24, the required 
rate, as shown in the Second Solution. Hence, 

The rate is the quotient of the percentage divided by the base. 

10. What ^ of 5,000 bushels are 50 bushels ? 1^. 

11. 17 is what ^ of 51 ? 

12. What ^ of 5,725 is 2,290 ? W. 

13. My income last year was $1,500, and my expenses were $1,275. , 
What ^ of my income did I expend ? 

14. Of 8,900 soldiers who went into battle, 1,157 were either killed 
or wounded. What ^ of the army was lost ? 15^. 

15. If 2,500 pounds of bell-metal are used to make a bell that 
weighs 2,450 pounds, what ^ of the bell-metal is waste ? 

16. A grocer sells tea that cost him $1.20 a pound, ® $1.50. At 
what % of the cost does he sell it ? 125^, 

17. What ^ of 1 oz. Troy is 1 oz. aToirdupois ? ^^j^l^* 

C-A.SES III. 
Rate and Percentage given, to find Baae. 

SOLUTIOW. 



386. Ex. 119 is 35 % of what number ? 

Explanation. — 35^ of any number is 205 
.35 of the number. Since 119, the per- ~TTn 
centage of some number, is .35 times j^j q 

the number — or .35 of the number — we 



,35 
SiO 
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divide 119 by .35, and obtain 340, the required number or 
base. Hence, 

2Ae base is the qvjotient of the percentage divided by the rate. 

18. 466 miles are 15^ of how many miles ? S,100. 

19 32.12 days are 8^^ of what number of days ? S65. 

20. My orchard of 7.5 acres is 6^ of my whole farm. How much 
land is there in my farm ? 

21. The 350 girls in a certain Tillage school are 56^ of the whole 
number of pupils. How many pupils in the school ? 625, 

22. 24 is 1^ of what number ? 8,600. 

23. A shoemaker lost 39^ of his property by a fire, and his loss 
was 1936. How much was he worth before the fire ? 

24. William is 16 years old, and 37^^ of William's age is 40^ of 
Itichard's age. How old is Richard ? 15 yea/rs. 

Base and Rate given, to find either Amount or Difference. 

387fl Ex. If the base is 375, and the rate 32^, what is the 
amount? What is the difference ? 

Explanation. — The amount or the difference 
of 375 at any rate per cent, is 375 times the 
amount or the difference of 1 at the same rate. 
Since the amount of 1 at Z2% is 1 + .32 = 1.32, 
the amount of 375 at the same rate is 375 x 
1.32, or 495, as shown in Solution 1. And 

Since the difference of 1 at 32^ is 1--.32 = 
.68, the difference of 375 at the same rate is 
376 X .68, or 256, as shown in Solution 2. 
Hence, 

I. The amount is the product of the base mul- 
tiplied by 1 plus the rate ; and 

n. Hie difference is tJie product of the base 
multiplied by 1 minus the rate. 



SOLUTION 1. 

375 
1,82 

750 
1125 
875 

Jt.95,0 



SOLUTION 2. 

875 
.6 8 

8000 
2250 

265.00 
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r:ROBIiEM8, 

25. If the base is 125, and the rate 25^, what is the difference ? 

26. The base is 63, and the rate 5f ^. What is the amount ? 

27. An army of 5,800 men was re-inforced by a detachment of 
39^ of that number. How many were then in the army ? 

28. My farm contains 118.9 A., and 45^ of it is woodland. How 
many acres of it are cleared land ? 65,395. 

29. A farmer raised 625 bushels of wheat one year, and 88^ of 
the same quantity the next year. How much wheat did he raise in 
the two years ? l, 175 hi. 

80. I paid $2,400 for a house, and 6% of that sum for repairs upon 
it. How much did the house cost me ? $2,5J^ 

31. A mechanic who had $147 deposited in a sayings-bank, drew 
out 75^ of it. How much remained on deposit ? 

32. Last year the circulation of a weekly newspaper was 15% less 
than it is this year, and this year its circulation is 14,260 copies. 
How large was its circulation last year ? 12, 121 copies. 

CJLSE "V. 
Amount or Di£ference and Rate given, to find Base. 

388. Ex. 1. The amount of a certsdn base, at 18^, is 508.58. 
"What is the base ? 

Explanation. — Any given amount at 
any rate per cent, is as many times the 
amount of 1 at the same rate, as the num- 
ber of times 1 plus the rate is contained 
in the amount. We therefore divide 
508.58, the given amount, by 1.18, the 
amount of 1 at 18^, and obtain 481, the 
required base. 

Ex. 2. The difference is 64.4, and the 
rate is 12^%. What is the base ? 

Explanation. — ^Any given difference at 
any rate per cent, is as many times the 
difference of 1 at the same rate, as the 
number of times 1 minus the rate is con- 
fined in the difference. We therefore 
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508.58 

365 
354 

118 
118 



SOLUTION. 



1.18 
{J^SI 



6i.40 
6125 

3150 ^ 
2625 

525^0 
5250 



£75 
73.6 
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divide 64.4, the given difference, by .875, the difference of 
1 at 12^^, and obtain 73.6, the required base. 

From these examples we learn that 

The base equals the quotzerU of (he amourU divided by 1 plus 
the rate, or the quotient of the difference divided by 1 minus the 
rate, 

33. What number increased by 1% of itself is equal to 267.5 ? 

84. A horse-dealer sold a span of matched horses for $1,155, 
which was 16^ less than they cost him. What did they cost him ? 

35. This year a clergyman's salary is $2,500, which is 25^ more 
than it was last year. What salary did he receive last year ? 

86. The difference is 8,403) and the rate is 15^. What is the 
base? 9,960. 

87. In Dec. a manufacturer made 4,865 yards of cassimere, which 
was 12^^ more than he made in Nov. How much did he make in 
Nov. ? 

88. This year a man's house rent is $325, which is 18|.^ less than 
it was last year. What rent did he pay last year ? $JiO0, 

39. A house pamter painted three houses, using 23J^ pounds of 
white lead for the first house, which was 20^ less than he used for 
the second, and 17^^ more than for the third. How much white 
lead did he use for the second house ? How much for the third ? 

29 lb. 6 0S.; 20 lb. 

389* Upon the prindples deduced in 381-388 are based 
the 

^ules for Computations in l^ercentage^ 

L Base and rate given^ to find percentage. 
Multiply the base by the rate. 

n. Base and percentage given, to find rate. 
Divide (he percentage by the base. 

m. Bate and percentage given, to find base. 
Divide (hepercentage by the raie. 
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IV. Base and rate given, to find either amount or dif« 
ference. 

Multiply the base by 1 plus the rate, for the amount ; and by 
1 minus the rate, for the difference. 

V. Amount or difference and rate given, to find base. 

Divide the amount by 1 plus the rate; and the difference by 1 
minus the rale. 

Note.— Rules 11. and IIL are the conyerse of Rule I., and lY. and Y. are 
the conyerse of each other. 

40. If wheat yields 73^ of its weight in flour, how much flour 
can be made from 245 bushels of wheat ? 6JfJM, 

41. After drawing 9 gallons from a cask of oil, the amount 
drawn was 40^ of the amount remaining in the cask. How many 
gallons were in the cask at first ? Sl^, 

42. I paid a tax of $61.40 on my farm, and with it a collector's 
fee of 6^. What was the whole amount paid ? 

43. What % of 423 is l^ ? 171^, 

44. If Indian com contains 73^ of starch, how much starch is 
there in 1,192 pounds of com ? 

45. If the ashes obtained from burning 2,275 pounds of coal, 
weigh 68|^ pounds, what ^ of the coal remains in the ashes ? 3^, 

46. A merchant sold 51 yards from a roll of carpeting, and the 
amount sold was 37J^ of the whole number of yards in the roll. 
How many yards were in the roll ? 136, 

47. A miller bought 2,175 bushels of wheat, 76^ of which was 
winter wheat. How much of it was spring wheat ? 

48. 63 is 64^ of what number ? 98,JiS75, 

49. The number of children of school age in a certain county is 
11,275, and 3,157 children attend school. What ^ of the whole 
number attend school ? 

50. A merchant's sales for the year were 1124^ of his sales for 
January, and his sales in January were $1,256. How much were 
his £iales for the year ? $1411744, 
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51. I bought a house and lot for $2,750, paying $935 down, and 
the balance in 6 equal annual payments. What ^ of the purchase 
price did I pay down, and what ^ at each annual payment ? 

52. The length of the shadow cast by a tree is 32^ greater than 
the height of the tree, and the tree is 45 feet high. How long is 
the shadow % 

53. In a battle, 256 soldiers were killed. The number killed was 
20^ of the number wounded, and the number wounded was 16^ 
of the number uninjured. How many men were in the army be- 
fore the battle ? 9, 536. 

64. Find VU of 15 miles. 



55. The difference between 24^ and 55j^ of a number is 60.45. 
What is the number ? 195, 

56. A grocer bought a hogshead that contained 110}^ gallons of 
K. O. molasses. 3|^^ of it leaked out, and he sold 28^ of the re- 
mainder. How many gallons had he left ? 76-^. 

57. 25^ of 40^ of a number is what part of the number I 

10^, or ^^^ of it. 

58. A farmer sold 28^ of his land, and afterward bought 35^ of 
as much as he had left. He then had 5J- acres less than at first. 
How many acres had he at first ? ^^'^h 

59. What ^ of 271^ is ^ ? 

60. One year a farmer raised 560 bushels of wheat, and sold it 
at $1.80 a bushel. The next year he raised 25^ less, and sold it at 
25^ more per bushel. In which year did he realize the greater 
sum for his wheat ? Thefirht year^ $63 more, 

61. Of a regiment of soldiers, 4^ deserted, and 6 J^ of the remain- 
der were killed. Of those then left, 16f ^ were taken prisoners, and 
12^ of the balance were discharged. There were then 660 men iu 
the regiment. How many men were there at first ? 1, 000. 

62. A wood dealer contracted to deliver 8,100 cords of wood at 
a R.R. station, in 90 working days. When 70^ of the time had 
passed, he had delivered but 65^ of the wood. How many cords 
must he deliver each day for the balance of the time, to fulfill the 
contract ? 105. 
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63. T,46S 'm 88)^ of what number I SX,S9S. 

64. IS^ of 484 is 33^ of what number ? 

65. A mannfttcturer increased bis capital bj 34;£ the first year, 
and that capital bj 20^ tbe second year. The third year he lost 
16^ of his capital, and be then had $16,317 left. Bow much capi- 
tal had he at first t fIS,45545. 



SECTION III. 




390. Jnsuranee ia a security against loss or damage 
within a given time, gnarantied to one party by another, 
for a Bpecified consideration. 

391. ^re-Insurance is a Becurity against loss by fire. 

392. Marine Insurance is a security against loss 
at sea. 

393. Mealtk and Accident Insurance are secori' 
ties against loss by sickness or accident, 

394. life-insurance is a secnrity gaarantjing to 
the parties interested in the life of a person, a specified 
sum at his death, if it occurs within a specified time. 
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395t Yaluation is the sum for which property, life, or 
fiealth is iosured. 

396t ^Premium is the sum paid for the insuranca 

39It The !po2icy is the contract between the insurer 
and the insured. 

Notes.— 1. The businesB of insuring is commonly carried on by corpo- 
rations ealled Insurance Companies, 

2. A corporation whose members have paid in money or capital, to secure 
the payment of losses, and among whom the profits are divided, is a Stock 
Insurance Company, 

3. A corporation of which every person insured is a member, sharing in 
the profits and losses, is a Mtdual Insurance Company. 

4. In order that owners of property insured may not be tempted to de- 
stroy it, property is never insured for its ftdl value. 

coivEPUTATiONs IN" xn&ttrajnc:ei. 

398. Yaluation is the base ; 
Premium is the percentage ; and 
Kate % is the rate. Hence, 

I. Valuation and rate] . j Base and rate given, to 
given, to Jind premium, ) I find yerceniage, 

n. Vdlualion and premi- ) . j Base and percentage giv^ 
um given, to find rate, ) \ en, to find rote, 

m. Bate and premium \ ^ \ Bale and percentage giv^ 
given, to find valuMion, ) ( en, to find base, 

JPROBIiEMS, 

1. What premium must a merchant pay for an msurance of 
$7,250 on his stock of goods, at 1\% ? $90.62^, 

2. A school-house was insured for $2,800, at |^. What was the 
premium ? 

8. A physician gets a policy of insurance on his house for 
$1,500, his household furniture for $650, and his library for $475. 
How much does it cost him, at 1% \ $19.68^. 
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4. If it costs $521.25 for an insurance of $27,800 on a merchant 
vessel, for a trip from New York to Havana, what is the rate ? 

5. It costs $172.50 to insure a steam planing-mill for $3,450. 
What is the rate ? 5%. 

6. The premium paid for insuring a paper-mill for $15,500, was 
$116.25. What was the rate ? 

7. A shoemaker paid $9.37)- for having his shop and stock 
insured, at 1\%. What amount did his policy cover ? $750. 

8. If I pay $20 for having my house insured, at \%^ what amount 
do I get it insured for ? $3^00. 

9. At 1 J^, what amount must be covered by a policy that costs 
$141.75 ? 

10. A grain dealer had a cargo of wheat insured from Milwaukee 
to Bufi&.lo for $8,760, at 1%, What premium did he pay ? 

11. The premium paid for insuring a church for $12,750, was 
$63.75. What was the rate ? |^. 

12. At 1 J^, how much will it cost to insure a hotel for $125,000, 
and the furniture for $40,000 ? 

13. The premium for insuring a lake propeller for the season, 
at 1}^, was $312.87|. For what amount was she insured ? 

$17,850. 

14. A policy of $2,675 on a sash and blind factory, cost $53.50. 
What was the rate ? 2^. 

15. What will it cost per annum for a life-insurance policy for 
$5,000, on the life of a man 35 years old, at $27.50 per $1,000 ? 

Note 5. — The Tables of Bates of most life-insurance companies are at 
certain sums per $1,000 of insurance, the rate per $1,000 increasing accord- 
ing to the age at which the insurance is made. 

16. A man 30 years old has his life insured for $3,000, at an 
annual premium of $24.75 per $1,000. If he dies at the age of 50, 
how much more do his heirs receive upon his life-insurance than 
he has paid on it ? $1,515. 

17. A man 45 years old obtains a policy of insurance for $7,000, 
in a Mutual Endowment Insurance Co., the policy to be paid at 
60, pa3ring at the rate of $26.84 on every $1,000 semi-annually. 
What are the annual payments ? $875,76. 
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BEOTIOIT 17. 




399. kasigent, Commission~Merchant, Factor, 

or broker is a person who, by authority, bays and sells 
goods, or transacts other financial bnaiaeBS for another. 

Note. — A person to whom proportj ia delivered in trust, for sale, 1b a 
ContaQ^ee ; and tlie person dcllTering tlie properly is o Onwifnor. 

100> Cotnmission is the sum paid an agent or commit- 
sion-merchant for transacting business. 

COMlPtTTATIONB IN COMMISSIOST. 

161> Commission is commonly computed at some % on 
the sum of money received or paid ont by the agent in 
the transaction. 

4ft2. The sum on which commission is computed is tJie 
base ; 

Commission is the percentage ; 

Bate % is the rate ; and 

The sum on which commission is computed plus tha 
commission is the amount Hence, 
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I. The sum on which commission ) ( Base and rate 
is.computed and the rate given, toriaj given, to find per- 
find the commission, ) ^ cerUage. 

n. The sum on which commis- j r Base and per- 
Stan is computed and the crnnmis- f is -< centage given, to 
sion given, to find the rate, ) ( find rate. 

ILL The rate and the commission \ r Bate and percent- 
given, to find the sum on which r is i cig^ given, to find 
commission is computed, ) i base. 

rV. The amount and rate given. \ C a t j * 
^ ^ , ,, , . , ^ . ' / . \ Amount and rale 

to find the sum on which commis- }• is ■{ 

mn is computed, ) (gt'^, to find base. 

1. In one montli an insurance agent receives $1,328 for premiums, 
and his commission is 5^. How much do his fees amount to ? 

2. A commission-merchant bought for a provision dealer 420 
barrels of pork, ® $21.50, at 1^ conmiission. How much was his 
commission ? $112,87^. 

8. A real estate agent sold a farm of 119J- acres, at $96 per acre. 
What was his commission, at \% ? $71,70. 

4. A miller paid a grain buyer $64.12|^, for buying 15,000 bushels 
of com, at $.57 per bushel. What rate of commission did he pay ? 

5. An auctioneer sold a lot of crockery for $416, and received 
$18.72 commission. What was his ^ for selling ? 4|<^ 

6. A merchant paid an attorney $56.70, for collecting bills to the 
amount of $945. What ^ were his fees for collecting ? G^, 

7. A wool buyer bought wool at $.44 per pound, and received a 
commission of $187.11, at H^. How much wool did he buy ? 

^ 8. If I pay an agent $192.75 for purchasing goods, at S^ commis- 
rion, what is the cost of the goods purchased ? $6,425. 

9. A commission-merchant received $157.75 for selling flour, 
commission ^%, How much did the flour sell for ? $6,310. 

^10. How much land, at $35 an acre, can an agent buy with 
$3126.20, after deducting his commission of 1^^ ? 88 A. 
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11. An agent receives $901.25 with which to purchase hides, 
after deducting his commission of 3^. What sum will he invest in 
hides? $875, 

12. A cotton factor received $4,076.80 to be invested in cotton 
at $.28 a pound, after deducting 4^ for his fees. How many 
pounds did he buy ? n^ OOO, 

13. A tax collector had a warrant for $87,600, upon which he 
collected $18,228, at 1^, and the balance at 5^. What was the 
amount of his fees ? $1, 150.88, 

14. A fruit buyer received $7,815 with which to buy apples, 
after taking out his commission of 4j^^. How much did he use in 
buying apples? $7,000, 

15. A buyer of live stock receives $484.50 with which to buy 
sheep, aft;er deducting his commission of 2^. What sum does he 
expend ? 

16. A produce commission house in Detroit received $4,725 from 
an eastern miller, to be invested in wheat, less a commission of 
2J^. How much was the commission ? 

17. A commission-merchant who buys produce at 2f ^ commis- 
sion, receives $1850.20 with which to purchase beef. How much 
is his commission ? $S6, I4. 



■-»• ♦ >■ 



SECTION V. 

403* When goods are sold for more than cost, the excess 
is Profit,, OT an Advance; and when they are sold for less 
than cost, the deficiency is Loss, or a Discount, Hence^ 

404. ^Profit y in business, is the sum above cost for 
which goods are sold, or the excess of receipts over expen- 
ditures ; and 

405. ZfOSS is the sum below cost for which goods are 
Bold^ or the excess of expenditures over receipts. 
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com:i>xjt-a.tions in- :BROiprT -A.N33 loss. 

lOOt Profit and loss are commonly computed at a ^ on 
the cost. 

107* The cos| is the base ; 

The profit or |oss is the percentage ; 

The rate % is |he rate ; and 

The selling price is the amount or difference. Hence, 

1. Cost and rate given, to} . j Base and rate given, to 
find gain or loss, ) I find percentage. 

II. Cost, and gain or loss ) •« j Base and percentage giv- 
given, to find rate, ) \en, to find rate. 

in. Gain or loss, and) . j Percentage and rate given, 
rate given, to find cost, ) i to find base. 

TV. Cost and rate given, ) . ( Base and rate given, to 
to find selling price, ) \ find amount or difference. 

V. Selling price and rate ) . ( Amount or difference, and 
given, to find cost, ) ( rate given, to find base. 

^1. A man bought a house and lot for $1,875, and sold it at a 
loss of 4^. How much did he lose ? $75. 

2. If a butcher buys beef at $.08 per pound, how must he sell it 
to gain 37J^ ? At $.11 per pmnd. 

8. I bought a cow in the spring for $62.50, and sold her in the 
fall for $45. What ^ of the cost did Hose ? 

\. 4. A grocer pays $12 a barrel for mackerel, and retails them at 
$.10 a pound. "What ^ does he gain ? ^^Wo* 

5. A grocer by selling butter at a profit of 20^, made $.05 on 
a pound. What did the butter cost him per pound ? 

6. A lumber dealer loses $10.50 per M. by selling a quantity of 
lumber at 37J^ below cost. What does the lumber cost him pe/ 
M. ? $28, 

7. A hardware merchant by selling a stove at 32^ above cost, 
makes $6. What was the cost of the stove ? $18.75. 
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8. At what price must a grocer sell cheese that cost him $.15 
per pound, to gain 33Jf^ ? $.W. 

9. I sold a watch that cost me $75, at a loss of 8^. For what 
price did I sell it ? $69. 

10. A carpenter built a house at a cost of $1,280, and sold it at 
a gain of 12|^^. For how much did he sell it ? 

11. If I gain 30^ by selling sheep at $4.87^^ a head, how much 
did they cost me ? $3.75. 

12. A merchant loses 12^ by selling damaged delaines at $.33 a 
yard. How much did they cost him ? $*S7^ a yd, 

13. A builder erected a church by contract, for $15,300, and lost 
15^ upon its cost. How much did it cost him to build it ? 

14. How shall I mark calico that costs $.16 a yard, to gain 25^ ? 

15. A merchant sells sugar at $.15. per pound, that cost him 
%A^. ' What ^ does he gain ? J^O^. 

16. A wagon maker sold a lumber wagon that cost him $96, at 
25^ profit. At what price did he sell it ? $120, 

17. A dealer in musical instruments sold a piano for $540, and 
his profit was 20^. How much did the piano cost him ? 

18. A iurrier sold a set of ladies^ mink furs at 15^ less than costfe 
and lost $10^ on them. How much did he get for them f 



>• ♦ •• 



SECTION VI. 

STOCJTS. 

466« A Corporation is a company established by law, 
haying power to transact business as an individual. 

409t Stock is the property invested in the business of a 
corporation. 

Note. — Stock is often called Capital^ or CapUdl Stock. 

410. A Share is one of the equal parts into which the 
stock of a corporation is divided. It is usually $100. 

411. A Certificate of Stock states the number of 
shares of stock owned by the holder of the certificate, and 
also the par value of a share. 
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I12t The ^ar Value of stock is the sirni stated in the 
scrip or certificate ; and 

113* The Market Value is the sum for which the 
stock will sell. 

411« Stock is At ^ar when its market yalae is its par 
value, or 100^ ; 

115a It is Above j?te/* when its market value is above 
its par value, or more than 100^ ; and 

416* It is SetofP !Par when its market value is below 
its par value, or less than 100^. 

41I« ^Premium is the excess over 100^ in the value of 
stock that is above par ; and 

418. discount is the deficiency under 100^ in the value 
of stock that is below par. 

419. Stock Quotations are published statements giv- 
ing the market value of stocks. Thus, if stock is 8^ above 
par, it is quoted at 108 ; and if it is 8^ below par, it is 
quoted at 92. 

420. A Stock Sroker or Stock Jobber is a person 
who deals in stocks. 

421 • brokerage is the commission paid to stock bro- 
kers for buying and selling stocks for others. 

Note.— The rate of commission established by the N. Y. Board of Brokers 
ii \% on the par yalue of the stock. 

com:i>t7tatio]s-s us* stocks. 

422. In stock transactions the computations are made on 
the par value of the stock. 

423t The par value is the base ; 

The premium or the discount is the percentage ; 

The rate % is the rate ; and 

The market value is the amount or difference. Hence, 

L Par value and rate giv-^ i Base and rate given^ to 
en, to find premium or dis- \ ^ ] find percentage, 
count, ^ ^ 
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n. l^at mhjue and rate \ . j Base and rale given, to 
given, to find market value, ) \ find amount or difference. 

JJL Market value and rate) > j Amount or difference, and 
given, to find par value, ) \ rate given, to find hose. 

These three cases cover the ordinary transactions in 
stocks. 

:BnOBIiJSM 8, 

I. If I bny 17 shares of bank stock at par, and sell it at 5 J^ pre- 
mium, how much do I gain ? $93,50, 

^ 2. A main bought 38 shares of the stock of an express company 
at pai', and sold it at 11^ discount. How much did he lose ? 

8. How much will I receive for 192 lOO-doUar shares of insurance 
stock, if I sell it at 24}^ above par ? 

N 4. Mr. Clark took 7 lOOO-dollar shares in the stock of a woolen 
factory, at 13^ below par. How much did it cost him ? $6,090, 

5. If I exchange 65 shares of bank stock at 26^ premium, for 
RR. stock at 9^ discount, how many shares will I receive ? 90. 

6. When State stocks are quoted at 82, what is the par value of 
the stock that can be purchased for $2,460 ? 

7. When Panama R.R. stock is quoted at 123, how many shares 
can be bought for $6,642 ? 5^. 

8. A stock jobber boi:^ht 50 shares of the stock of a coal com- 
pany at 114|^, and sold it at 135. How much did he gain ? 

9. How many lOO-doUar Pacific R.R. bonds can be bought for 
$5694, at 9|^^ premium ? 

"^ 10. Bought 96 shares of the stock of an iron mill at 2^ discount, 
and sold it at 9J^ discount. How much did I lose ? $720, 

II. A broker bought 76 shares of mining stock at 4J^ discount, 
and sold it at 7^ premium. How much was his gain ? $871^. 

12. A broker bought 84 shares of R.R. stock at 19^ discount. 
He sold 35 shares at 27J^ discount, and the balance at 8^ discount. 
Did he gain or lose, and how much ? $241.50. 

13. Will I gain or lose, if I buy 112 shares of the stock of a 
transportation company at 17^ premium, and after receiving a divi- 
dend of 9^, sell it at 8^ less than it cost me ? 
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SECTION VII. 

121« 3ievenue is the annual income which Gk)yemment 
collects and receives into the treasury, for public use. 

I. GENERAL TAXES. 

i^5% Taxes or duties are sums of money assessed 
upon persons and property, to meet public expenses. 

Notes. — ^1. A PoU-Tax is a tax upon the person ; and a Property Tax is a 
tax upon the assessed value of property. 

2. Property is of two kinds : — Real JSstate, or houses and lands ; and Per- 
sonal Property, or movable property. 

3. The general taxes levied or assessed are Road, School, Village, City, 
Town, County, and State taxes ; and Special Property Taxes for local im- 
provements. 

COIMFXJTATIONS IN" O-KNERAXi TAXES. 

126« In the assessment of taxes, assessors must first find 
the rate, and then the tax. 

427« The valuation of property is the base ; 

The rate % is the rate ; and 

The tax is the percentage. Hence, 

I. Valuation and tax giv- ) • j Base and percentage gt\>' 
en, to find rale^ ) \ en, to find rate. 

n. Valuation and rate \ - j Base and rate given, to 



\ 



given, to find tax, ) i find percentage, 

m. Tax and rate given, ) . j Percentage and rate given, 
to find valuation, ) ( to find hose. 

These three cases cover the ordinary computations in 
general taxes. 

PJtOBIsEMS, 

1. A school tax of $433.50 is levied in a district, and the property 
is assessed at $69,360. What is the rate ? ,6j-%, or $.006^ <m a dollar. 

2. A tax of $95,935 is levied on a city, the assessed valuation of 
which is $7,674,800. What is the rate ? 
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8. If I am assessed at $1,250 on a house and lot, $300 on a vacant 
lot, and $3,000 personal property, how much will my tax be, the 
rate bemg $.0097 on a dollar ? $44.13^. 

^ 4. The assessed valuation of a village is $294,500, and a tax of 
$1,145 is to be laid. What must be the rate ? ^ *^ j 9 S 

■^ 5. A tax of $928.80 for building a bridge, is levied on a town, 
the assessed valuation of which is $967,500. What is the tax on 
property assessed at $1,250 ? $1.20. 

^ 6. A physician whose property was assessed at $2,750, paid a school 
tax of $23.37f What was the rate of taxation ? c 6 f ':^ 

7. One year, a man whose property was assessed at $1,350, paid 
.35^ village tax, .47^ school tax, 1.05^ county tax, and |1.00 poll 
tax. What was the amount of his taxes ? $26.2^^, 

8. If the rate is $.001 J on a dollar, and the tax is $1178.85, what 
IS the valuation ? 

- 9. If a tax of $473.40 is levied on property assessed at $39,450, 
what is the assessed valuation of property that pays a tax of 
$29.70? $2,475, 

II. INTEBNAL REVENUE. 

428. Zntemat Hevenue is the income which Govern- 
ment receives from home business, products, and manu- 
factures. 

129t l7icome Tax is a tax levied upon income. 

430. A Z^icense J^ee is a tax levied for a license or per- 
mit to carry on any branch of business. 

131 • A Tax on M^anufactures is a tax levied upon 
the value of home manufactures. 

C0M:I>TJTATI0]S"S ids* INTE3R]S".AXi rksvenxte. 

132* Income taxes are computed at some legal rate upon 
the income minus the exemptions ; and 

Taxes on manufactures, at some legal rate upon the 
value of the manufactured goods. 

License fees are fixed sums established by law. 
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133. The assessed income {i, e. income minus exemptions), 
or the value of the manufactured goods, is the base ; 
The rate % is the rate ; and 
The tax is the percentage. Hence, 

Assessed incomey or value of \ ( Sase and rate gw^ 
manyfactures, and rate given, to> is <en, to find percent 
find tax, ) ( age. 

JPMOBZHMS, 

10. A lawyer's income for the year 1868 was $8,2'84, and his ex- 
emptions were $350 for house rent, and $1,000 for living expenses. 
How much income tax did he pay, the rate being 5^ ? $96.70. 

11. A manufacturer's sales for the year amounted to $58,750, 
upon which he paid a government tax of .8^. What was the 
amount of the tax ? 

13. A milliner pays a license of $10, and her assessed income is 
$825, on which the tax is 5^, How much revenue does she pay ? 

$5t25. 

III. CUSTOMS. 

131 • Customs are duties paid to Government on im- 
ported goods and other property. 

Note. — ^The office at which customs or duties are collected is a Cudomr 
Hotise ; and a seaport town in which a custom-house is situated is a Port qf 
Entry, 

135t An Invoice is a written account containingf a list 
of merchandise sent to a purchaser, with prices and charges 
annexed. / 

In custom-house transactions, certain deductions are 
made on some kinds of goods, before the duties are com- 
puted. These are tare, leakage, and breakage, 

136t Tare is a deduction made from the weight of 
goods sold in chests, boxes, cases, casks, bags, or other envel- 
ope or covering, on account of the weight of such covering. 

137* Ijeakage is a deduction made from the quantity 
ot liguors imported in casks. 
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138t Sreakage is a deduction made from the quantity 
of liquors imported in bottles. 

439t Gross Weight is the entire weight of goods and 
case or covering. 

llOt ^et Weight is the gross weight minus the tare. 

441. ^et Yatue is the value of goods at the original 
invoice price, after all deductions have been made. 

442. Specific ^uty is duty on the number or quantify. 

443. ;;id Valorem ^uty is duty on the net value. 

Note.— A list of rates of duties established by Goyemment is called a 
Taariff, 

com:i>ut-a.tions in- idutiks. 

444 • In ad valorem duties, 

The net value is the base ; 

The rate % of duty is the rate ; and 

The duty is the percentage. Hence, 

I. Nei xxUue and rate Of \ {^ i ^^^ ^^^ ^^ given, t^ 
duty given, to find duty, ) {find percentage, 

II. Spedfijc duties are found by multiplying the duty on one 
by the net number. 

13. The gross weight of 175 boxes of raisiQS is 33J^ lb. per box, 
and the tare is 25^. What is the total net weight ? 

14. What are the duties, at $.25 per pound, on 150 chests of tea, 
invoiced at 62 lb. per chest ? 

15. The duty on opium is 100^^. What are the custom-house 
charges on 125 lb., invoiced at $5.87} per lb. ? 

16. A sugar refiner imports 72 bhd. W. I. sugar, weighing 475 lb. 
each, and 50 hhd. molasses containing 126 gal. each. What are 
the duties, sugar paying $.08 per lb., and molasses $.08 per gal., 
Imd the tare on the sugar being 12J^ ? $1^^01,75. 
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PnOBIiMMS IN TJLXES jLNn DUTIJES, 

17. The valuation of the property of a certam county is 
$li,847,500, upon which a tax of $146,909 is levied. How much 
of this tax will be paid by the owner of a foundery which is as- 
sessed at $14,550 ? $180,1^2, 

18. A collector's fees for collecting a town tax were $197.72, and 
the whole tax was $14,829. What rate ^ did the collector receive ? 

19. In 1865, a 6^ tax was required upon the first $5,000 of a 
man's income, and 10^ upon all above $5,000, the exemptions 
being $600 for living expenses, $200 for house rent, and the 
amount paid for taxes. How much tax did a man pay, ^hose in- 
come was $17,675, and who had paid $453 for taxes? $1, 892^0. 

20. A man pays a state tax of 2%, and a town and county of 3^, 
on property assessed at $10,000. What is the amount of his taxes ? 

21. The duty on tobacco being $.35 per lb. ; and on segars $3 
per lb. specific, and 50^ ad valorem ; what are the duties on 50 
cases of tobacco invoiced at 65 lb. each, and 175,000 Havana segars, 
weighing 2,626 lb., and invoiced at $46 per M. ? $12,950. 

22. Upon the property of a city assessed at $8,824,600, a tax of 
$72,667.40 is levied. Make a table, embracing the tax on $1 to $10, 
from which the tax list can be computed. See MantuO. 
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SECTION VIII. 

1I5* If a person hires a house or a farm, he pays the 
owner for the use of it. If a person hires or borrows money, 
when he pays the debt, he also pays an additional sum 
for the use of the money. And when a* person pays a debt 
after it is due, he pays an additional sum for the credit ; 
i. e,, for the use of the money after the debt is due. 

I46* Interest is the sum paid for the use of money. 
447. ^incipat is the sum (or the use of which interest 
is paid. 
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448t Amount lA the sum of principal and interest. 

449. Sate per Cent per Annum is the interest on 
$1 for 1 year. 

4J0* Simple Interest is the sum paid for the use of 
the principal 

451* Compound Interest is the sum paid for the use 
of interest. 

452. A Partial Payment is a payment of a part of 
an obligation due, or that is drawing interest. 

453* legat Sate is the rate of interest allowed by law. 

Note. — ^Any rate of interest greater than the legal rate is Tliury. 
454* TABLE OF LEGAL BATES OF INTEBEST. 






WUBN KO SATE IS NAMED. 



La. 

N.Y., Conn., Mich.^Wis., 
Minn., S. C, Geo., Utah, 
and Hudson Co., N. J. 
Ala. and Tex. 
Cal., Or., Kan., Neb., 
W. T., Nev., and Col. 
All the other States, 
D. C, and bank inter- 
est in La. and Kan. 



SATES ALLOWED BY SPECIAL CONTKACT. 



Not 
exceeding 

8^ 



10^ 



12^ 
%% 

Any rate 

per cent 

agreed 

upon. 



Fla. and La. 

( Ohio, Iowa, Miss., Ark., 
Utah, and for borrowed 

( money in Mich, and 111. 
Wis., Tex., and on judg- 
ments in Minn. 
Neb. 
Kan. 

K R. I., Minn., Cal., W. T., 

I Nev., and Col. 



CASE I. 
ComputatioziB of Simple Interest. 

455* In all the previous Sections of this Chapter, rate % 
is a fixed sum without regard to time. But in interest, the 
entire rate per cent paid on $1, depends upon the time. 
Thus, if the rate is 6^ per annum, the rate % on |1 for 1 
year is .06 ; for 3 years it is 3 times .06, or .18 ; for 6 
months or \ yeai* is \ of .06, or .03, etc. Hence, 

The ratey or the peixerdage on $1, is the product of the rate 
per cent per annum and the time expressed m 'ijeax^. 
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I. GENERAL METHOD. 

156. Ex. What is the interest of $287.50 for 3 years/ af 
7j^? 

Explanation. — Since the rate is 7% soumoTx. 

per annum, the interest for 1 year S 28 7.5 PHndpai 

is .07 times the principal, and the :£^ ^^ 

interest for 3 years is 3 times the S 2 0,1 2 6 iwLfor i yr, 

interest for 1 year. We therefore ^ 

multiply $287.50 by .07, and the $ 6 0.S7 5 iru^for^yr, 

product, $20,125, by 3. The final 

result, $60.37^, is the required interest. Hence, 

Interest for years is the product of principal, rate, and time. 

1. What is the interest of $515.50 for 1 year, at 6^ ? $S0.93. 

2. What is the amount of $325 for 1 year, at 6^ ? (See 448.) 

3. What is the interest of $117.25 for 2year8, at 5^ ? $11,72^. 

4. KI borrofw $390 for 4 years, at 7^, what amount will be due 
at the expiration of the time ? $499.20. 

5. What is the interest, and what the amount, of $1^068.50 for 1 
year, at 8^ ? Amount, $1^ 153,98. 

457. Ex. What is the in- bolutiow. 

terest of $654.75 for 1 yr. 6 9 6 5 4.7 5 PHneipai, 

mo., at 6jg ? ______^06^ate. 

Explanation. — ^Since 1 yn $ 39,28 50 J«t.Miyr. 

6 mo., or 17 mo., is |5 yr., we ^ 

first find the interest for 1 yr., 2 7 49 9 5 

as in (466); and then multiply 39285 

this interest, $39,285, by j^, $6 67,845\12 

the required time. That is, ~$S5.6 5-h J^forH yr„ 
when there are months in the ' 1 <wiyr.5«»o. 

given time, we 

Multiply the interest for 1 year by the number of months, 

and divide the product by 12. 
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KoTES.— 1. In computations, the partial results should be carried to four 
decimal places. 

2. In final results, if the mills are 5 or more, it is customary to call them 

1 cent, and if they are less than 5 to reject them. (See 163.) 

6. What is the interest of |2,160 for 1 year 3 months, at l^t 

7. What is the interest of |39.25 for 2 yr. 8 mo., at 5^? 

8. What is the amount of $1,278 for 11 mo., at 7^ ? $1,360.01. 

9. Find the interest of |9,500 for 3 yr. 1 mo., at 4^^. 

10. How much interest, at 8^, must I pay, for the use of $2,575 
from May 11, 1868, to Sept. 11, 1869 ? $274.67. 

458* Ex. What is the eoLunoir. 

interest of $761.25 for 2 2yr.5 mo. 16 da. = 29.Si mo. 

yr. 5 mo. 16 da., at S% ? $ 7 6 1.2 6 pHndpai. 

Explanation. — Since 30 MSjau, 

days are 1 month, every 3 $6 0.90 00 

days are 1 tenth of a month; 2 9.5 4^ 

16 days are ^- tenths or 20 S 

5 J tenths of a month ; and r f o f ^ 

2 yr. 5 mo. 16 da. are 29.5| ^ 1218 

29 5 1 — 

mo. or —^ yr. We there- $1798.58 [12 

fore mulfciply the interest ^-^4- •<5o^] 6 mo. u da. 

for 1 year by the number of months, and divide the product 

by 12, as in 157* 

JPBOBZJSMS, 

11. What is the interest of $198.50 for 4 mo. 9 da., at 4^? 

12. What is the interest of $10,796 for 2 yr. 1 mo. 24 da., at 7^ ? 

13. Find the amount of $18,450 for 1 mo. 15 da., at 5J^. 

14. How much interest, at 6j^, has accrued on a note for $94.75, 
that has been due 3 yr. 2 mo. 6 da. ? $18.10, 

15. What is the amount of $978.18 from Sept. 24, 1867, to Oct. 
25, 1869, at 8j^ ? $l,Ul.JiS. 
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II. SIX PER CENT METHOD. 

439* The interest of $2 for 1 year, or 12 months, at 6^ or 
of $1 for the same time, at 12^, is 1.12. Hence, 

I. 2he interest of any sum at 6% is the same as the interest of 
one half that sum at 12%. 

n. At 12% per annum, the rate is 1% per mjonth. 

Ex. Findthe interest, at 6^, 

' '*" SOLUTION. 

of $52.69 for 2 yr. 3 mo. 18 da. 2 yr, 3 mo. 18 da. =2 7.6 mo. 

Explanation. — ^We first di- ^5 ^.6 9 I 2 

Tide the principal, $52.69, by $26.81,5 \ the PHn, 

2, to find the sum on which ^276 SaU at 1% per mo. 

to compute interest at 12^ 158 07 

(I.). We then multiply this 181f.lf.15 

result, $26,345, by the rate 52690 

at 1% per month, which is $ 7.2 7 1220 inUreo. 

.01 of the time expressed in 

months (IE.). The final result, $7.27, is the required in- 

ierest. 

16. How much interest, at 6^, will be due in 5 yr. on a loan of 
$5,790? $1,737. 

17. What is the interest of $728.18 for 1 yr. 11 mo., at 6^ ? 

18. If $2,765 be placed at interest at 6^, Mar. 14, 1869, what 
will be due Dec. 13, 1870 ? $3,05\m. 

19. What is the interest of $20 for 12 yr., at 5^ ? 

(6<^— iofitself=5^.) $12. 

20. Find the amount of $417.61 for 8 yr. 7 mo., at 8^. 

(6^ +i of itself =8^.) . $537,32. 

III. SBVEH" PER CEWT METHOD, FOR DAYS. 

460. Computing interest on the basis of 30 days to a 
month, gives 360 days to a year. Hence, 

I. The product of any principal multiplied by any given 
number of days expressed as hundredths, is the interest at 360% 
per annum, or 1% per day. 
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n. The product of any principal mvUiplied by any given 
number of days expressed as thousandths, is the interest at 36% 
per annumy or .1% per day. 

m. The interest at 36% divided by 6 gives the interest at 6%. 

rV Interest at 6^ plus interest at 1% equals interest at 7%. 

Ex. What is the interest of $125 for 63 days, at 1% ? 

Explanation. — ^We first multiply boj-ution. 

the principal, $125, by .063, and ob- S12 5 Prin, 

tain $7,875, the interest at 36^ (n.). '^^^ 

We divide this result by 6, and ob- ^ '^^ 

tain $1.31|, the interest at 6% (m.). ^^^ 

We then divide this result by 6, and S 7.8 7 5 [ 6 

obtain the interest at 1% ; and add- $ 1.3 125\6 

ing the last two results, we have .218 75 

$1.53^, the required interest (IV.). $ 1.53126 ho. 

'^21. What is the interest of $735 for 27 days, at 7^ ? $8.86. 

22. What is the amount of $250 from Jan. 18 to March 30, 1868, 
at 1% ? $253.50. 

23. Dec. 24, 1868, 1 borrowed $25.50, and paid it June 1, 1869, 
if>ith 1^ interest. What amount was due ? 

"24. What is the interest of $45.75 for 90 da., at 7^ ? $.80. 

> 25. What is the amount of $1,250 for 63 da.^ at 7^ ? $l,265.8t 

161 • ^ule$ for Computing Interest* 

L General Method. 

1. For 1 year, Multiply the principal by the rate. 

2. For 2 or more years, Multiply the interest for 1 year by 
the number of years. 

3. For any other time, Multiply the interest for 1 year by 
the time expressed in mxmths and tenths of a month, and divide 
fheprodud by 12. 
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n. Six Per Cent Method. 

Divide the principal by 2, and multiply the quotierU by .01 
of the time expressed in months. 

nL Seven Per Cent Method, for Days. 

1. Multiply the principal by ,001 of the number of days. 

2. Divide the product by 6, and to the quotient add ^^ of 
itself. 

Notes.— 1. 860 days + j^ of 360 days (5 days) = 865 days. Hence, if 
interest for days is required at 365 days to a year, subtract from itself ^ of 
the interest found by the 7% method. 

2. To find the amount, we may first find the, amount of $1 at the given 
rate for the given time, by any one of the above rules, and then multiply 
the principal by this amount. 

3. The months and days may be reduced to the decimal of a year (see 
356, II.), and the interest for 1 year, at the given rate %, may then be multi- 
plied by the time expressed in years and decimals of a year. 

r It O B I. E M 8. 

26. What interest must I pay for the use of |278.64 for 8 years, 
at 7^? 

27. What is the amount of $473 for 7 yr. 7 mo., at 5^ ? ' 

28. What is the interest of 1419.84 for 1 yr. 11 mo. 18 da., at 

29. A debt of $1,560 was contracted May 23, 1868. How much 
was due June 18, 1869, interest at 6^ ? $1,660.10, 

30. The balance due on a mortgage, Nov. 20, 1868, was $3,750. 
What was the amount due Aug. 20, 1869, interest t%% 

81. What is the amount of $75 for 8 yr., at 10^ ? $1S5. 

32. A note for $1,116, hearmg date Albany, N.Y., Oct. 9, 1866, 
was paid Oct. 9, 1869, with interest. What amount was paid ? 

33. What amount was due Aug. 5, 1869, on a note for $1,65(\ 
dated Philadelphia, Dec. 5, 1867 ? $1,815. 

34. I bought a house and lot in Cleveland, for $4,750, paying 
$2,000 down, and giving a mortgage for the balance, due in 3 years. 
What was the amount of the mortgage when due ? $S,2i5. 

85. How much was due, May 3, 1869, on a note for $2,860. dated 
San FroDciaco, July 3, 1867 ? 
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86. What is the amount of $743.18 for 1 yr. 10 mo. 13 da., at 8^ ? 

37. If I borrow $12,500 in New Haven, Conn., and loan it in 
New York, how much do I gain in 1 yr. 7 mo. ? $197,92. 

38. If I loan $1,500, at 7^, Aug. 17, 1869, how much will be 
due June 30, 1871 ? $1,696^9. 

^9. What is the interest of $10 for 15 yr. 4 mo., at 6^ ? Q^-^ t> 

40. A note for $293, dated Detroit, Apr. 26, 1867, was paid Jan. 
26, 1869. What was the amount paid ? $328,89. 

41. At 7^, what is the amount of $73.49 from Nov. 27, 1867, to 
Feb. 7, 1870 ? $8^,78, 

42. A man bought a farm in Minnesota for $2,280, paying $1,000 
down, and the balance in 10 months, with interest. How much was 
the last payment ? $1, 354,67, 

' 43. Find the amount of $856.75 for 2 years, at 5^. $942.Ji£^. 

^44. How much interest will I have to pay on a loan of $7,650 
for 20 days, at 7^ ? $29,75. 

45. What is the amount of $25,390 for 7 months, at 10^ t 

46. Jan. 10, 1869, I borrowed $1,280 in Hartford, Conn., and 
paid it Aug. 7, 1869, with interest. How much did I pay ? 

47. What is the interest of $1,310 for 1 yr. 1 mo., in Va. ? 

48. How much will be due June 19, 1871, on a note for $1,750, 
dated Boston, June 19, 1869, with interest ? $1,960. 

49. Find the amount due Mar. 17, 1870, on a note for $217.85, 
dated St. Louis, Sept. 17, 1867, with interest. 

50. A man who is paying $875 a year for house rent, borrows 
$5,000, at 6^, with which he buys the house. Does he gain or 
lose by the transaction t He gains $75 per annum, 

C-A.SE II. 

Compound Interest. 

162* In computing componnd interest, 

L The amount of the principal for 1 year is the principal 
for the second year, the amount of this principal for 1 year is 
the principal for the third year, and so on. 

IL ITie final amount minus the principal is th^ interest. 



260 PERCENTAGE. 



^r 



^Ex. What is the amount of $127.50 at compound interest 
for 2 yr., at 6% ? What is the interest ? 

Explanation. — Since the solution. 

amount is the product of the $12 7.50 rnn. 

principal multiplied by 1 ^-^^ i + ^ots. 

plus the rate (see 461, Note 7 650 

2), we multiply the principal, 1275 

$127.50, by 1.06, and obtain $135.1 5\ inn^rMy^ 

$135.15, the amount for 1 ^-^^ ^ + ''«^«- 

year. We multiply this 810 9 

amount by 1.06, as before, 13515 

and obtain $143,259, the re- $ H 3.2 5 9 Amt.for 2 yr. 

quired amount for 2 years. 12 7.50 rnn. 

Then, subtracting the prin- $15,759 int. 
cipal, $127.50, from this 
amount, we have $15.76, the required interest. 

Note. — ^When iDterest is due semi-annually, quarterly, or monthly, the 
amount of the principal for the fixed period of time is the principal for the 
next period. 

jpsobz:ems. 

51. What is the amount of $721.45 for 3 years, at 6^ compound 
interest ? $859^6. 

^ •* 52. What is the compound interest of $75.50 for 2J- years, at 6^, 
payable semi-annually ? $1^.03. 

53. The principal is $25.75, the time 4 years, and the rate 7^ 
compound interest. What is the amount ? 

54. How much will $525 amount to in 1 J years, at 7^ compound 
interest, payable semi-annually ? $582.08, 

55. What is the compound interest of $437.50 for 1 yr. 3 mo., at 
6^, payable quarterly ? 

56. At 24}^, interest payable monthly, what is the compound 
interest of $575 for ^ yr. ? 

N^7. What is the difference between the simple and the compound 
interest of $5,425 for 4 years, at 6^ ? fU81.94, 
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SOLUTION. 



$960 PHn. \^2 



CASE III. 
Partial Payments. 

463* When partial payments are made upon notes, bonds, 
mortgages, or other obhgations bearing interest, the U. S. 
Courts have established the following principles : 

I. Payments must he applied in the first place to the dis- 
charge of interest due, and the balance toward the discharge of 
t?ie principal, 

II. IntereM must not he added to the principal so as to draw 
interest. 

m. The principal must remain unaltered, when a payment 
is less than interest due, 

Ex. A note for 
$960, at 6^ interest, 
was given Apr. 10, 
1868. A payment of 
$225 was made Jan. 
19, 1869, and another 
of $25, Nov. 3, 1869. 
What amount was 
due Jan. 5, 1870 ? 

Explanation.— We 
first find the amount 
of the principal from 
the date of the note 
to Jan. 19, 1869, the 
time of the first pay- 
ment (see 461, n.), to 
bell, 004. 64. We 
next subtract the pay- 
ment, $225, from this 
amount (I.), and have 
a remainder of $779.- 
64 for a new princi- 
pal. Since the pay- 



$480 
.0 3 

432 



$ 44.6 Jf. Int. to Jan. 19y 1909. 
9 60 PHn. 



$100 4*6 4 ^^^' ^^^ *^«**- 19, 1869. 
225 Payments " " 

S7 7 9.6 4NexoPHn. {^2 

$38 9.8 2 

12994 
194910 

.38982 

38982 



$ 44.95 92 4 Int. to Jan. 6, 18T0. 

7 7 9.64 PHn. 



$82 4.5 9 92 4 Ami to Jan. 5, 1870. 
2 5 Payment, Kov. 8, 1869. 



$7 99.6 



Ami. due Jan. 5, 1S70- 
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meniy $25, made Nov. 3, 1869, did not exceed the interest 
due (m.), we find the amount of $779.64 from Jan. 19, 
1869, to Jan. 5, 187Q. Then, subtracting from this amount, 
$824.59924, the payment of $25, made Nov. 3, 1869, we have 
$799.60, the required amoimt due Jan. 5, 1870. Hence, 

461. Itule for Computing Interest in l^ariiat l^ayments* 

I. From the amount of the principal computed to the iwie 
when the payment or sum of the payments equals or exceeds the 
interest du/C, subtract t?ie payment, or sum of the payments. 

n. The remainder is a new principal, vnth which proceed as 
before, 

58. On Nov. 5, 1867, the face of a mortgage on a farm in Mich« 
was $3,875, and $1,000 was paid Aug. 23, 1868. What amount 
wasdueMay 17, 1869? $2,140.51. 

59. A mechanic bought a house and lot in Salem, Mass., for 
$1,750, paying $500 down. One year afterward he paid $387.50. 
How much then remained due ? $937.50. 

fi^. Upon a note for $765, dated Buffalo, N. Y., Mar. 14, 1867, 
there was paid, Oct. 31, 1868, $50 ; and June 11, 1869, $385. The 
note was taken up, Sept. 35, 1869. How much was then due ? 

61. May 7, 1867, a capitalist loaned $10,000, at 6J^. Dec. 28, 
1867, $4,800 was paid; and July 14, 1868, $3,750. What sum waa 
due Jan. 3, 1869 ? $2,020.04. 

VT., N. H., AND CONISr. BUIiES. 

465* When a note or other written obligation contains 
the words "with interest annually/' or "with annual in- 
terest/* the interest on the principal is due and payable at 
the end of each year. In some States the law allows to the 
holders of such obligations, simple interest on the unpaid 
yearly interests until they are paid, see Mannai. 

The differences between the U. S. Court Eule for com- 
puiing interest in partial payments, and the rules in Yt., 
N, H., and Conn., are as ioUowa ; 
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466* Vermont. 

L Unpaid yearly interests draw simple inlerestfrom the time 
they become due until they are paid, 

n. All payments draw interest from the tim£ they are made 
to the end of the year, or to the time of final settlement. 

m. Interest on unpaid yearly interests does not draw interest, 

161% JVefi^ Hampshire. 

L Payments made expressly on account of interest accruing 
but not yet due, do not draw interest. At the end of the year 
they must be applied to the payment of the interest then accrued. 

n. In all other respects the rule is the same as in Vermont, 

Notes. — 1. In computing annual interest in these States, the computa* 
tions must be made for intervals of 1 year, or to the time of final settle- 
ment, when that occurs within a yean 

2. The interest in partial payments is computed by the U. S. Court Rule, 
unless annual interest is stipulated in the note or agreement. 

468i Connecticut, 

I. Interest is allowed on payments to the end of a year, when 
they exceed the interest due, at the time they are made ; or to 
the time of settlement, when that occurs toithin a year, 

n. When a year or more passes from the date of any com-- 
putation; without payments being made, interest is computed for 
the whole time, by the U, S. Court Bute. 

JPnOB ZJEMS. 

62-65. Find the amount due Oct. 1, 1869, on the following note, 
computing the interest by the U.S., the Vt., the N. H., and the 
Conn. Rule. 

//.(TM G^n^ Z /^^ 

Indorsements on the back of this note : Oct. 17, 1867, $250 ; 
Feb. 23, 1868, $100 ; Dec. 80, 1868, $50 ; July 17, 1869, $225. 
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CASK IV. 
Converse Operationa in Interest. ■ 

169* In oomputations in interest. 

Principal is the base ; 

The product of rate % per annum and time expressed in 
years, is the rate ; 

The interest is the percentage ; and 

Interest is the product of the three factors, principal, 
rate, and time. Hence, 

I. Frincipaly rate and) - j Base and rate given, to 
time given, to find interest, ) { find percentage. 

n. Interest, rate and time ) •« j Percentage and rate giv^ 
given, to find principal, ) \en, to find base. 

m. Principal, rate and I :« j Pc^se and rate given, to 
time given, to find amount, ) ( find amount. 

rV. Amount, rate and) . j Amount and rale given, 
time given, to find principal, ) ( to find bas^. 

V. Principal, interest and ' 



time given, to find rate, and 

VI. Principal, interest 
and rale given, to find time,^ 



-are 



Base, percentage, and one 
of the two factors of rale 
given, to find the other fac- 
tor. 



Note. — ^In V. and VI., the product of three factors (interest), and two of 
the factors (principal and rate, or principal and time) are given, to find the 
third factor. 

66. What is the interest of $580 for 11 mo. 27 da., at 6^ ? 

67. What is the interest of $119.50 for 1 yr. 7 mo. 18 da., at 

68. The interest is $56, the rate .06, and the time 2 mo. 10 da. 
What is the principal ? $^,800. 

C9. I loaned a certain sum of money, at 7^, and received $98.28 
as the interest for 1 yr. 8 mo. 24 da. What was the sum loaned ? 

70. What is the amount of $7,365 for 2 yr. 4 mo., at 5^ ? 

71. What is the amount of $390 for 7 mo. 10 da., at 9^1 
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4 

T3. What principal put at interest at 6^, will amount to 
$1,073.10 in 1 yr. 7 mo. ? ^ $980. 

73. Wliat principal put at interest at 4^, will amount to |182.20 
in 5 yr. 4 mo. 13 da. ? 

74. The interest is $118.30, the principal $2,800, and the time 
6 mo. 19 da. What is the rate ? 

75. At what rate will $508.50 earn $89,609 in 2 yr. 2 ma 
13 da. ? 8^. 

76. In what time will $475 earn $71.25, at 6^ ? 

77. The principal is $684, the interest $103.68, and the rate 10^. 
What is the time ? 

78. What is the interest of $3,750 for 1 yr. 1 mo. 13 da., at 7^ ? 

79. What principal, at 5^, will produce $19.09 interest in 2 yr. 
3 mo. 18 da. ? ^ 3166. 

80. The interest of $6,000 is $805, for 1 yr. 11 mo. What is the 
rate ? 7^. 

81. I paid $165.37J for the use of $1,350, at 7^. What was the 
time ? 1 yr, 9 mo. 

82. The principal is $288, the rate 7^, and the time 8 yr. 4 mo. 
10 da. What is the amount ? $355.76. 

83. The principal is $19,600, the amount $21,047.95, and the rate 
4J$^. What is the time ? lyr.7 mo. 21 da. 

84. New York, Jan. 25, 1869, 1 paid $169.85, the amount due on 
a note given Sept. 15, 1865. What was the face of the note ? 

85. At what rate will $560 amount to $659.40, in 2 yr. 11 mo. 
15 da. ? 6i, 

SECTION IZ. 

DISCO UJVT. 

470. discount is a sum deducted for the payment, 
before it becomes due, of a note or other debt not drawing 
interest. 

471. The Face of an obligation is the sum to be paid 
when the obligation is due, or At Maturity. 

12 
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412. ^^eseni TVorth^ or ^oceeds^ is the face of an 
obligation minus the discount. 

473. Commerciat Discount^ or ^er Cent O^y is a 

deduction, from the face of the obligation, of some % agreed 
upon, without regard to time. 

Note. — ^When the sum deducted depends upon both rate and time, it is 
sometimes called True Discount. 

C0MI>XJTA.TI03SrS XNT I>ISCOTJNTr. 

474t In Computations in Discount, 
Present worth or proceeds is the base ; 
The product of the rate per cent per annum and the time 
expressed in years, is the rate ; 
The face of the obligation is the amount ; and 
The discount is the percentage. And 

475i In Commercial Discount, or Per Cent Ojff, 

Invoice price, or the face of an obligation, is the base ; 

Bate ^ off is the rate ; and 

The commercial discoimt is the percentage. Hence, 

L Invoice price or f(we^ ) T ^ 
arid rate % off given, to find i is \ f«f '""^ '"'^ ^'^' *» 
amm^cial discount, ) I to fir^ percentage. 

n. Face, rate % per an- ) { . , 

num and lime given, to find [ » ] ^'"^"^ ""^ ""^ SP'Ven. 
proceeds, ) ( '" ^'^ ^- 

JPItOBZJEJtrS, 

1. What is the commercial discount on a bill of goods invoiced 
at 1375.75, sold on 3 months' time, at 2}^ off for cash? $9,39. 

3. If I buy a bill of goods amounting to $337.50, on 30 days, 3^ 
off for cash, what is the commercial discount ? 

^ 3. A merchant buys a bill of goods amounting to $1,303.40, 
on 3 months' titne, and is allowed 5^ off for cash. What sum does 
he pay? * $1,287.28. 

^ 4. When money is worth 6^ per annum, how much must be dis- 
counted for the present payment of a note for $375.70, due in 
8 months ? %U.45. 
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^ 5. What is the present worth of a note for $304.50, due in 1 yr. 
3 mo., when money is worth 7^ ? $280, 

^ 6. Find the present worth of, and the discomit on, $56, due in 
7 mo. 6 da., in New York, 

7. A merchant buys a bill of goods, invoiced at $975, on 60 days. 
If 5^ off is allowed for cash, bow much will he gain by borrowing 
t'le money at 7<l^, and cashing the bill ? $37. 9J^ 

' 8. A farmer bought a horse for $140, giving his note due in 
1 year. 4 mo. 24 da. afterward he paid the note, the holder allow- 
ing discount at 7^. How much did he pay ? 

9. Which is the greater, the interest or the discount of $1,712 for 
1 year, at 7^, and how much ? The interest^ $7,84. 

10. Sold a bill of goods amounting to $1,260, on 4 months, and 
made the buyer the customary discount of 5^ off for 30 days, and a 
further discount of 10^ off for cash. What were the cash proceeds 
of the sale? $1,077.30. 

11. An invoice of books, at retail prices, amounts to $920, the 
commercial discount is 25^ off, and 2J^^ off for cash. What are the 
net proceeds of the invoice ? $672.75. 

12. What is the difference between discounting a bill of goods 
nt 20^ and 5^ off, and discounting the same bill at 5^ and 20^ off? 



I • ♦ » I 



SECTION X. 

476. A 3Sond is a written obligation from one person or 
party, securing to another the payment of a given sum at 
a specified time. 

477» "Whenever the U. S. Government borrows money, it 
gives to the lender a bond for the sum borrowed, with 
interest payable semi-annually, or annually. 

478, Government Securities are bonds, or certifi- 
cates of indebtedness, of the Government, to the holder of 
the same. 
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479. The principal U. S. Securities are 7-30*s, 5-20's, 
1040*8, 5's of 71, 5's of 74, 6's of '81, and the U. S. Pacific 
K E. Currency 6's of '95, '96, and subsequent dates. 

The rates of interest on these securities are, on 

The 7~S0^s, 7yVo^, payable in legal-tender notes ; 

I'he 5'20's, and The 6's of ^8/^ 6^, payable in gold ;' 

The W'AO^Sy 5%, payable in gold ; 

The IT. S. "Pacific S. S. Currency 6'Sy 6^, payable 
in currency. 

Notes.— 1. The interest on Government bonds for small denominations, 
as 150 and $100, is payable annually, as was also the interest on the 7-30*s. 

2. The 5-20's can be paid at any time from 5 to 20 years from date, at the 
option of the Government. They were issued in 1862, '64, '65, '67, and '68. 

8. The 5-20's of '67, '68, were issued in those years, to take up the 7-30'8. 

4. The 10-40's can be paid at any time from ten to forty years from date, 
at the option of the Government. They were issued in 1864. 

5. The U. S. Pacific R.R. Currency 6'8 were issued in 1865 to 1869 inclu- 
Bive, and are due in from 1895 to 1899 inclusive, according to date of issue. 

COMIPUT'-AlTIOIS'S in- O-OATKRNMiHSNT 

SIDCXJJRrX'IEIS. 

480* The par value or face of the bond is the base ; 
The rate % of premium or discount is the rate ; and 
The market value is the amount or difference. Hence, 

I. Face of bond and rate \ ^ i Base and rate given, to 
given, to find market value, ) i find amount or difference, 

IL Market value and rale \ \^ S Amount or difference and 
given, to find face of bond, ) \ rale given, to find base. 



PROBLEMS, 

1. How much will 3 lOOO-doUar 7-30 bonds cost, at 3 J^ premium ? 

> 2. If I sell 121,500 of Missouri 6's, at 32^ discount, how much 
Ihall I realize ? $H,620, 

'"3. When gold is worth 124, what amount of currency can be 
bought for $5,400 in gold ? 

^\^L A capitalist invested $10,176 in New York City bonds, at 4^ 
discount What amount in bonds did he receive? $10,600, 



BANKING. 2t>y 

5. Wiiat is the gold raloe of ^,485 of currency, when gold is 
137J? 

6. When gold ia 140, which ia the better inveBtment, 7-SO'b at 
lOS, or 6% 6-20'b at 108 ! 

7. A broker bought S SOOniollar 6^ county bonds, at 3J^ dis- 
connt, and afterward sold them at 6^ discount How much did he 
lose by the transaction 1 $SS.50. 

8. If I invest |5,400 in Pacific R.R. 6'b, at 38^ below par, what 
will be the annual interest due met The interest will be wh&t 
rate per cent upon the investment! Int. S-kSO; rate, Sl^. 

9. A capitalist invests |20,SO0 in U. S. 1*40'h, at 2J^ premium. 
If gold IB worth 135, what ^ in currency does he receive upon his 
investment t ^ii%- 
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481, A ^"omissory JVole is a written promise to pay ' 
a certain sum of money, at a epecified time, for valos 
received. 

COMMON FOBM OP A PBOMISSOItY NOTB. 
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482. The Jtfaker of a promissory note is the person 
"who makes or signs the note ; and 

483* The ^ayee is the person to whom, or to whose 
order, the note is to be paid. 

484* An Indorser is a person who signs his name upon 
the back of a note, as security for its payment. 

485* A Negotiable Note is one that may be bought 
or sold. 

Noras. — ^1. A note payable to the "bearer^ or to A. B. or hearer ^ is negotiable 
without indorsement. Other notes, payable to A B. or order, or to the order 
qfA, B., are not negotiable without the indorsement of A. B. 

2. The sum for which a note is given should be written in words in the 
body of the note. The note should also contain the words " valtie received.'''' 

8. If no mention of interest is made in a note, it draws interest from the 
day it is due. 

486. S)ays of Grace are three days allowed after the 
time specified in a note has expired, before the note is 
legally due. 

487. The M^aturity of a note is the termination of the 
period of time it has to run. It is the last day of grace. 

Note. — K the third day of grace foils on Sunday or a legal holiday, the 
note matures on the second day of grace. 

488. A ^^otest is a written notice, in due form, to the 
indorser of a note, that the note has been presented to the 
maker, at maturity, for payment, and has not been paid by 
him ; and that the holder looks to the indorser for payment 
of the same. 

Notes. — ^1. A protest must be served on an indorser of a note on the last 
day of grace, to hold him responsible. 

2. Protests are usually made out and served, by an officer called a Notary 
Public, 

489. A Sank is an institution which receives deposits, 
loans money, and issues drafts, bills ni exchange, and bank 
bills that circulate as money. 

490* A Savings-Sank only receives money on deposit, 
paying interest on the sums deposited. 
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491* A Sank-^ote is a note payable at a bank. Bank 
bills are also called bank-notes. (See 211.) 

CX)MUOH FOBM 07 A BA1!^-N0TE. 
^/,000. a//^ ^/, (J'an, /^ /<r^P. 

492» Sank S)iscount is interest paid in adyance^ to a 
bank, for the loan of money on a note. 

493. The ^ace of a note is the sum due at maturity. 
If the note is on interest, the face is the amount of principal 
and interest. 

494* The ^Proceeds of a note is the face of the note 
minus the interest. 

495* In computing bank discount, 

The &.ce of the note to be discounted is the principal, or 
base ; 

The interest on the face of the note for the given time, at 
the given rate, is the bank discount, or percentage ; 

The proceeds of the note is the difference ; and 

The product of the rate % per annum and the time ex- 
pressed in years, is the rate. Hence, 

L Face of note, rate and ) ( ^ 
time given, to find bankl is \ ,^^^P^^ ^^> «^ ^^ 
discount, ) I ^^^' ^^>^ '*^^^^^- 

n. Face of note, rate and ) 'g j ^(^^ o.nd rate given, to 
time given, to find proceeds, ) ( find diff^erence, 

m. Proceeds, rate and ) ( ^ .^ 
time given, to find face 0/ t is ^ Dxfferer^eand rale given, 
note, ) (tofiridlme. 
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JPSOBIiJSMS, 

I. What is the bank discount upon a note for $2,500, due in 4 
months, at 6^ ? $51.25. 
"^ 2. What are the proceeds of a note for $650, due in 90 days, if 

discounted at a N. Y. bank ? $638.25. 

3. A note for $7,850, due Aug. 12, 1868, was discounted at a 
bank in Charleston, S. C, May 20, 1868. What were the proceeds ? 

N 4. What sum can be realized at a bank, upon a note for $11,500, 
due in 30 days, at 6^ discount? 

\ 5. A bank loans $4,500 on a note payable in 4 months, discount- 
ing it at 8^. What is the face of the note ? $4, 626.46. 

6. I obtained $237, at a bank in New Orleans, on a note due in 
3 months. What was the face of the note ? 

7. A merchant wishes to borrow $2,000 at a bank. For what 
amount must he make his note, due in 60 days, if he gets it dis- 
counted at 6^ ? 

X 8. What will be the proceeds of a note for $4,500, due in 6 
months, discounted at a bank in San Francisco ? $4,271.25. 

9. A manufacturer in St. Louis wishes to borrow $2,000 with 
which to pay his men. If he makes a bank-note, due in 30 days, 
what will be the face of the note ? $2, 011.06. 

10. A merchant buys a bill of goods in Milwaukee, amounting to 
$3,700, on 3 months' time, or 5^^ off for cash. If he borrows the 
money at a Milwaukee bank, will he make or lose, and how much ? 

II. I had a note for $460, dated Detroit, Jan. 9, 1869, and due in 
8 months, with interest. March 19, 1869, I had it discounted at a 
bank, at 8^. How much did I realize fix)m the note ? 

12. For what sum must a bank-note, due in 5 months, be made, 
to have it produce $1,856 when discounted at the First National 
Bank of Boston ? $1, 904.57. * 

13. Find the face of a note, due in 6 months, on which I can 
borrow $875 at a Chicago bank. $921.86. 

14. In payment of a debt, I took Chas. Marshall's note for 
$1,600, payable at the Sixth National Bank of Philadelphia, in 6 
months, with interest. Four months afterward, I had it dis- 
counted at the First National Bank of Harrisburg. What were the 
proceeds ? 
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SECTION ZII. 

B X C M;4. J\r G B . 

4M« JEJoachange is a commercial transaction, in which 
a paxty in one place pays money to a second party in 
another place, by means of an order upon a third party, and 
without the transmission of money. 

497. A S)rafty or Sill of JExchangey is a written or- 
der for money, drawn in one place and payable in another. 

Example. — ^A Chicago merchant, wishing to pay a debt in 
New York, buys at a bank in Chicago, a draft on a New York 
bank, payable to the order of the party in New York. The 
Chicago merchant sends this draft to his creditor in New 
York, and the latter indorses it, presents it to the New 
York bank, and receives the face of the draft in money. 

Notes. — 1. Any i)arty may give a draft, or " draw " on another party, if 
t^e second party is debtor to the first. 

2. A draft payable in the same country in which it is drawn, is an Inland 
BiU of Exxifumge ; and one drawn in one country, and payable in another, is 
a Foreign MU of Exchange. 

498. A Sight S)ra/t is a draft payable " at sight," i. e,, 
when it is presented ; and 

499t A Xi^^ 3)raft is a draft payable at a future time 
named in it. 

Note. — Grace Is allowed on time drafts, but not on sight drafts. 

6(W« There are usually four parties to a transaction in 
exchange, viz.. 

The S)rawer or Maker of the draft ; 

The Suyer or Hemitter^ or the party who purchases 
the draft ; 

The drawee y or the party on whom the draft is drawn ; 

The ^ayeSy or the party to whose order the draft is 
made payable. 

Note.— The maker and remitter of a draft may be the same party, lo 
which case there will be but three parties to the transaction. 

12* 
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COMMON FOBM OF DBAFT. 

c^ t^^ a^i a<^^, pay to the order ot 

P^a^/ei f ,3Sio^iJ ~ 

c^b^*tftf^ ^uneAea ~. ^.>...» ...... Dollars, 



^ ^ ^j^ /• ^^. 



Value received, and charge to account of 

jKu^ ^W ^#^. 

Note. — The words At Sightt in place of ** Ten days after sight *' would 
make the above a sight draft. 



SOL Drafts or bills of exchange are bought at par, at 
a premium^ or at a discount. 

The face of the draft is the base ; 

The rate % of exchange is the rate ; 

The premium or discount is the percentage ; and 

The proceeds of the draft is the amount or difference. 
Hence, 

I. Face of draft and rate "i f „ , 

% of exchange gwm, to find[ -^ \ Base and rate given, to 

\ I find percentage. 




Amount or difference 
and rale given, to find base. 



premium or discount, ; i, 

n. Proceeds and rate % 
of exchange given, to find 
face of drcft. 

Notes.— 1. The &ce of a draft plus the premium, or minus the discount, 
is the proceeds. 

2. The subject of Foreign Exchange is not considered in this book. A 
fuU presentation of it wiU be found in the Academic Arithmetic of this 
Series. 

JPMOBJLEMS, 

1. At 2^ premium, how much will it cost me to remit $2,700 by 
draft from Grand Kapids, Mich., to Philadelphia ? 

2. How much will it cost me to make a remittance of $280 fix>m 
New York to Baltimore, exchange on Baltimore being at J^ dis- 
count ? $^8,60. 
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8. K I buy a draft for $1,285 in Pittsburg, to send to Louisville, 
at J^ discount, how much does it cost me ? $1,278.58. 

4. How much will a man in Galena have to pay for a draft on 
Boston for $532, exchange being at 3J^ premium ? 

5. A man at Springfield, HI., wishii^g to remit to a creditor in 
Harrisburg, Penn., buys a draft, at %^^ premium, and pays $246 
for it. What is the face of the draft ? $2Jfi, 

6. A man in Brooklyn, having $145.50 belonging to a man in St 
Paul, Minn., purchases a draft with it on a St. Paul banker, at Z% 
discount. What is the face of the draft ? 

7. What must I pay in Wheeling, W. Va., for a draft on N". Y. for 
$1,200, payable 30 days after sight, exchange being at If ^ premium ? 

Note. — On a time draft, both the discount and the rate of exchange 
must be computed on the face of the draft. $1,214.40. 

8. A St. Louis banker discounts « draft on Baltimore for $860, 
payable 90 days after sight, exchange on Baltimore being at 4}^ 
premium. What does he pay for the draft ? $885.37. 

9. A grocer in Rock Island paid $611.70 for a draft on New 
York, payable 60 days after date, when exchange on New York 
was at 3^ premium. What was the face of the draft ? 

10. A broker in Columbus, Ohio, pays $352.62 for a draft, pay- 
able at Enoxville, Tenn., 30 days after sight, at 1}^ discoimt 
What is the face of the draft 9 $360. 



•• ♦ •• 



SECTION ZIII. 






502. Average of Payments is the process of finding 
the time for paying several sums due at different times, so 
that no loss shall be sustained by either party. 

503* The Term of Credit is the time during which no 
interest is paid. 

501. The Average Term of Credit is the average 
time during which no interest is paid on different debts due 
at different times. 
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505« The Equated Time is the date on which several 
debts due at different times may all be paid, without loss to 
either creditor or debtor. 

506. Averaging an Account is the process of find- 
ing the mean or equated time for the payment of the 
balance of the account. 

Equation or average of payments is of two kinds, Simple 
and Compound. 

507« Simple Average is one in which the sums are 
either all debits or all credits. 

508» Compound Average is one in which some of the 
sums are debits, and some are credits. 

509. A J^ocal^ate is any date taken as a standard of 
reference, and with which each given date is compared. 

c-a.se I. 
The torma of Credit beginning at the same Date. 

510* Ex. July 1, 1 purchase a saw-miil for $1,200, paying 
$400 down, and agreeing to pay $200 in 3 months, $400 in 6 
months, and $200 in 9 months, without interest. "What is 
the average time for the payment of the whole amount of 
the purchase money? 

Explanation. — solutiow. 

TLe cash payment ^ i^J^^ ^f" f''^"''^ ^ . . . ^ . 

of *400 has no 200forSmo.= S 600forlmo. 

01 ^^u{j nas no ^qq « ^ « = 2^00 " 1 " 

term of credit, and ^qq " 9 *^ = 1800 " 1 

only forms a part YjJoO " ? " =$^800 . 

of the purchase 

money. The use $^800 [ $1200 

of $200 for 3 4 = 4 WIO., average term of credit, 

months is the JiUy l+4mo.=Nov. 1. 

same as that of 3 

times $200, or $600, for 1 month : the use of $400 for 6 
months is the same as that of $2,400 for 1 month ; and the 
use of $200 for 9 monthjs is the same as that of $1,800 for 
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1 month. The sum of the payments, due at different times, 
is $1,200^ and of the equivalent sums for 1 month is $4,800. 
The use of $4,800 for 1 month is the same as the use of 
$1,200 for as many months as the number of times $1,200 
are contained in $4,800. Dividing $4,800 by $1,200, we ob- 
tain 4 = 4 months, the average term of credit ; and July 
1+4 months = Nov. 1, the time required. Hence, 

The product of the sum of aU the payments multiplied by 
(he average term of credit, equals the sum of the products of all 
the payments multiplied by their respective terms of credit. 

511. On this principle is based the 

IRule for finding the average time of payment, when the 
terms of credit all begin at the same date. 

I. Multiply each payment by its term of credit, and add all 
the payments, and also all the products. 

n. For the average term of credit, divide the sum of the 
products by the sum of the payments. 

TTT. For the average time of payment, add the term of credit 
to the given date. 

1. March 8, 1 bought a building lot for $800, paying $200 down, 
and agreeing to pay $200 in 4 months, $200 in 8 months, and $200 
in 12 months. Had I given my note for the payment of the whole 
amount at once, at what date should it have been made payable ? 

8ept, 8. 

2. May 20, a merchant bought bills of goods as follows : $825 on 
a credit of 3 months, $675 on 4 months, $450 on 2 months, and 
$800 on 1 month. What is the average time for the payment of the 
whole amount ? Aug. H, 

8. On the first day of May, D hired a house at $300 per annum, 
agreeing to pay the rent quarterly. What would be the equated 
time for the payment of the whole ? Dec. 16, 

4. To-day I owe $150 due in 30 days, $200 due in 60 days, and 
$250 due in 90 days. If I give my note for the whole amount, 
made payable at the average time, when will the note be due ? 
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5. What is the average time for the payment of 5 notes, all 
bearing date June 17 ; one for $300 due in 3 months, one for $500 
due in 5 months, one for $150 due in 7 months, one for $350 duo 
in 9 months, and one for $200 due in 1 year ? 

c^S£: II. 

The terms of Credit beginning at different Dates. 

513. Ex. March 21, 1 bought a horse for $175 on a credit 
of 4 months ; June 5, a harness for $55 on 3 months, and 
a top carriage for $225 on 4 months. What is the average 
time for the payment of the three debts ? 

Explanation. — solution. 

To find the dates -^«^- ^-^ + ^ mo.=July 21 

^« «,i.;«i. ix.^ c«^ J^'^ S+3 '' = Sept. 5 

on which the sev- « ^_^^ « ^ ^>; ^ 

eral payments fall 

due, we add to $115 cash, July 21. 

each date theterm 65 far 46da. = $ 2 5 SO for 1 da. 

of credit. Since „1M_ " ^^ " = _J_7100 " i« 

the first payment $4^5 " ? " =$19630 " 1 " 

falls due July 21, $19630 I $^55 

we take that date ^^^^ 1^ jt3 = 43da.{ To?^«r^ 

as a focal date. 14^0 

Comparing this ^^^^ 

focal date with 65 =^j, less than j^ da., dropped, 

the dates on which July 21+ji3da. = Sept 2. 

the several pay- 
ments mature, we have $175 due at the focal date, $55 in 
46 days, and $225 in 76 days. ProC/ceding as in Case I., 
we find the average term of credit to be 43 days after July 
21, or Sepi 2, the average time required. Hence, 

When the terms of Credit begin on diflFerent dates. 

The earliest date on which any one of the payments matures, 
may he taken as the focal date ; and the time between this date 
and the date on which each of the other payments mxUures, may 
he taken as the term of credit of that payment. 
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513. On this principle is based the 

'Rule for finding the average time of payment ^ when the 
terms of credit begin at different dates. 

I. Fwd the time on which each payment becomes due, by 
adding the term of credit to the date of the transaction. 

n. For the focal date, take the earliest date on which any 
one of the payments matures ; and for the term of credit of each 
payment, take the time hetioeen the focal dale and the time on 
which the payment matures, 

m. For the average time of payment, find the average term 
of credit, and add it to the focal date, 

PROBZEMS. 

6. Find the average time for the payment of the following bills : 

Jan. 10, $415 on 3 months ; 
Feb. 25, 175 " 4 ** 
Apr. 5, 350 « 2 " 

35 days from Apr, 10, or May 15, 

7. What is the equated time for the payment of three notes, one 
for $650, dated July 12, and due in 90 days ; one for $555, dated 
July 25, and due in 60 days ; and one for $445, dated Aug. 14, and 
due in 30 days ? 8ept. ^, 

8. O^eorge Adams bought provisions as follows : 

Mar. 14, 40 bar. beef, © $17.50, at 3 months. 
May 1, 60 " pork, @ 24 " 

June 10, 150 " flour, (^ 8 Terms cash. 
What is the average time for the payment of the whole ? 

9. I make the following advances of money for a friend : Mcy 
19, $107; May 28, $35 ; June 27, $130; July 3, $70; Aug. 24, $80, 
and Sept. 11, $175. K I take his note for the whole amount, dated 
at the equated time, what will be the date of the note ? Jvly 19, 

10. B works for C 6 months from May 15, at $60 per month, 
his wages to be paid one half monthly, and the other half in 3 
months. In lieu of receiving his pay according to contract, he 
takes C's note for the whole amount, bearing date from the average 
time, with interest. What is the date of the note ? Oct. 15, 
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C^SJS III. 
Accountfl containing both Debits and Credits. 

51 1* Computations in compound average are based upon 
the following equitable principles : 

I. All payments made before the average term of credit eX' 
pires, should draw interest from the time they are made ; and 

JX AU debits not paid till after the average term of credit 
eapires, should draw interest from the expiration of the aver- 
age term of credit. 

515* Ex. Find the average time for the payment of the 
balance of the following %, : 

Dr. BoBEBT Lansing. Or. 



1869 




• 






1869 










Jan. 


4 


ToMdBe.®4mo. 


325 


50 


Feb. 


16 


By Cash, 


200 


00 


u 


16 


" do. 4 " 


37 


50 


Apr. 


17 


" do. 


75 


00 


Mar. 


1 


« do. 4 " 


162 


50 












t( 


26 


" do. 4 " 


250 


00 








b 





EXPLANATION.- 

Ist, We find the 
average time of 
the debits to be 
June 12 ; and^ 
M, The aver- 
age time of the 
credits to be 
Mar. 4 ; both by 
Case n. 

Sd, Since 8275 
was paid 100 
days before it 
was due {i.e. be- 
fore the average 
time at which 
the debits were 



SOLUTION. 

1st.— Averaging the JDehits, 

Jan, 4-{-ji,mo, = May 4- 

« 16+4, " = « 16. 
Mar. 1+i " = July 1. 

" 26-^4. " = « 26. 
Focal date, May 4- 

$S2 5.5 cash payment, May 4. 

87.50 for 12da. = $ 450 for 1 da, 
162.50 " 58 " = 9425 " 1 
250 " 



(( 



$775.50 " 

$30625.0 

23265 

73600 
69795 



83 " = 2075 
^ " = $30625 

$775.5 



cc 



tt 



1 
1 



a 



et 



3 9.4 = 39 da. i ^^^3^*^ 



3805'fO 
31020 



7030 
May 4+S9 da. = June 12\X"^!,uo75{oL 
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due), interest 
must be allowed 
on 1775.50 — 
$275 = $500.50, 
the balance, for 
100 days (514, 
L); or, which is 
the same thing, 
the term of cred- 
it for $500.50, 
the balance, 
must be extend- 
ed a sufficient 
time to average 
the use of the 
$275 paid 100 
days before it 
was due. We 
find this addi- 
tional term of 
credit for the 
balance of the 
account, by mul- 
tiplying $275, 
the sum of the 
credits, by 100, 
the number of 
days before the 
maturity of the 
debits, and di- 
viding $27,500, 
the product, by 
$500.50, the bal- 
ance of the ^., 
as in 511. The 



2d,'—A.verttginff tfie Credits, 

Focal date, Feb, 15. 

$200 cash payment, Feb. 15. 

7_5f(yr 61 da. = $U5j_5for 1 da. 

$275 " ? « —$Jt.575 « 1 " 



$i575 

275 

1825 
1650 



$275 



16.6 = 17da.{'^^'''"''*''^ 



o/jMjfmenK 



175^0 
1650 



100 



Feb. 15 + 17 da. = Mar. ii'^^^'^Za. 



Sd.—Aver€tffitig Debits and ChredUs. 

Focal date, June 12. 
From Mar. U to June 12 = 100 da. 
$775.50 - $275 = $500.50. 
$275 for 100 da. = $27500 for 1 da. 
500.50'' ? " = 27500 " 1 " 



$27500,0 
2 5025 

2i750 
20020 



$500,5 



5 4.9:= 5 5 da.} o/iai. o/^. 



.1 



Average time 



^7S0''0 
4504.S. 



2255 
June 12+55 da. = Aug, 6{ff^^f^^%p^* 
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resTilt, 66 days, added to June 12, the date of the maturity 
of the debits, gives Aug. 6, average time required. 

Had the date of the average term of the credits been 
later than that of the average term of the debits, i. e,, after 
June 12, we should have dated back, or subtracted, the 
average time of the bal. of the %. from June 12. Hence, 
516. ^u^e for Computing Compound Average. 

L Find the average term of the debits and credits s^arately. 

n. Ibr the average term of credit of the balance of the 
account, take the average date of the larger of the two sides 
of the account for a focal date, multiply the smaller side by 
the difference in time between its date and this focal date, and 
divide the^product by the balance of the account. 

m. For the date of the average time, count forward from 
the last focal date, if the larger side of the account falls due 
later; and backward, if it falls due earlier. 



11. Balance the following %., and find when it is due : 
Dr. E. M. Dakiels & Co. 



Cr. 



1869 










1869 










June 


14 


To Mdse. ® 3 mo. 


450 


00 


Sept. 


3 


By Cash, 


400 


00 


Aug. 


25 


(( U Q U 


175 


00 


Nov. 


2 


" do. 


150 


00 


Oct. 


11 


U U g 11 


425 


00 


a 


30 


« do. 


225 


00 



Fel, 17, 1870. 
12. What is the balance of the following %., and when is it due ? 
Dr, John G. Andebson. Cr. 



1869 










1869 










Oct. 


9 


To Mdse.® 3 mo. 


300 


00 


Nov. 


24 


By Cash, 


25 


00 


Nov. 


18 


" do. 3 " 


829 


00 


Dec. 


4 


" do. 


500 


00 


(( 


27 


« do. 3 ** 


142 


00 


(( 


30 


" Note, 


150 


00 


Pec. 


19 


« do. 3 " 


256 


00 













$352; June 26^ 1870. 
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18. If a note, drawing interest, be given to balance tbe following 
%.j for wbat sum will it be drawn, and what will be its date ? 



Dr. 



Ames & Potteb. 



1869 
Mar. 
Apr. 
July 
Aug. 
Sept. 



17 
20 
18 
11 
25 



ToMdse.(a2mo. 
" do. 3 " 
" do. Cash, 
" do. @4mo. 
•< do. a « 







1869 




325 


00 


July 


25 


108 


00 


Aug. 


17 


264 


00 


Oct. 


24 


50 


00 






125 


00 







Or. 



By Cash, 


.125 


" do. 


300 


DraftonN.Y., 


350 



00 
00 
00 



$97; May 25, 1868. 



• • ♦ •• 



SECTION ZIV. 
fiBriJsyr t^oszbms ij\r i>B'RCBj\rT;A.GB. 

1. What is 13f ^ of 837 bushels of wheat ? 111^,39 hu. 

2. If I sell a sewing-machine for $50 that cost me $56, what ^ do 
I lose ? 10 f^, 

3. How much will 100 shares of N. Y. C. R.R. stock cost me, at 
154J, brokerage J^ ? 

4. Of every 1,375 persons 25 years old, 1,265 will live to the age 
of 26. What ^ of persons 25 years old die annually ? 8^. 

6. A real estate agent receives $35 for selling a farm, his rates of 
commission being 1% from the buyer, and IJ^ fix)m the seller. 
What is the price obtained for the farm? $1^400. 

6. A note for $36.50, dated June 27 of last year, was paid April 
4 of this year, with interest at 10^. What was the amount paid ? 

7. A commission-merchant receives $820 with which to buy 
goods, after deducting his commission of 2|^^. How much does he 
expend for goods ? $800. 

8. I borrow $4,000 on my note in Portland, Me., Feb. 21, and 
loan the money in Syracuse, N. Y., Feb. 23. If the money is paid 
to me, Kov. 12, and I pay my note Kov. 13, how much do I gain ? 

$26.78. 
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9. Three men own a mill. C^s share, which is $2,550, is 60^ oi 
B'b, and B's share is 85^ of A's. What is the value of the mill ? 

$11,800. 

10. A merchant paid a premium of $363.12} for a policy of in- 
surance covering $8,000 on his store, and $12,750 on his goods. 
What was the rate ? If ^. 

11. If a clergyman's salary is $1,500, and he pays $175 for house 
rant, what is his income tax ? 

12. If the annual rate on a life at 50 years is $4,439 per $100, 
payable semi-annually, what will be each payment on a policy for 
$2,500? 

13. What is the premium, at |^, for insuring a farm-house for 
$800, a bam for $750, and the hay and grain for $1,200 ? 

14. One morning, five canal boats were weighed at the weigh- 
lock in Utica. The cargo of the first weighed 64 tons, and the 
cargoes of the others weighed, respectively, 85^, 67}^, 120^, and 
56^^ of that amount. What was the total weight of the five 
cargoes ? 27JtJt tons. 

15. I buy a draft in Portsmouth, N. H., for $250, payable in 
Providence, R. I., 60 days after sight, exchange J^ premium. How 
much does the draft cost me ? $248.62^, 

16. In a village school of four departments, 33 pupils are in the 
first department, 44 in the second, 54 in the third, and 60 in the 
fourth. What ^ of all the pupils attend each department ? 

17. A note for $360, drawing Q^ interest, was dated April 10, 
1868, and $225 was paid on it, Jan. 19, 1869. What amount was 
due Nov. 3, 1869 ? 

18. A stock jobber bought 100 shares of Pacific RR. stock, at 
117. He sold 55 shares at 104|^, and exchanged the balance at 108 
for Ocean Bank stock at 135. He afterward sold the bank-stock 
at 144J. Did he gain or lose ? He lost $750.50. 

19. A Ya. planter took up a note for $843, Oct; 31, 1869, that 
was dated May 29, 1867. What interest had accrued ? $122,52. 

20. A box of soap, marked 60 lb., loses 15^ by drying. What is 
its actual weight ? 

21. If a man buys U. S. 5-20 bonds at 106J, and sells the gold 
interest at 127}^, what ^ in currency does his investment pay him ? 
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23. A fruit dealer bought quinces at $1.60 per bushel. After 
assorting them, he sold the best at 35^ profit, and the others at 15^ 
loss. What were his selling prices ? 

23. In building a house which cost $1,480, 43$|^ of the cost was 
for labor, and the balance for materials. What was the cost of the 
materials? $843.60. 

24. How shall a merchant mark carpeting that cost him $1.24? 
per yard, so that he can fall 8^ from the marked price, and stili 
make 25^ ? At $1.68^ p&r yd, 

25. A mechanic buys a city lot for $600, payments $250 cash, 
and the balance in 1 year without interest. In 6 months he pays 
the balance, less the discount, at 6^. How much does he pay ? 

26. A field of 11 acres yielded 16.5 bushels of wheat to the acre ; 
the cost of seed and labor was $193.60, and the wheat brought 
$1.60 per bushel. What ^ profit did the crop pay ? 50^. 

27. What is the face of a sight draft that costs $360, exchange 
being at 1^% premium ? 

28. An Oswego miller buys a draft for $2,500 on Chicago, at f ^ 
discount. He remits the draft to a grain buyer in Chicago, with 
instructions to invest the proceeds, less his commission of 1^, in 
wheat. Is the miller's gain on the exchange more or less than 
the grain buyer's conmiission ? $6, 

29. What is the face of a note due in 2 mo. 15 da., the pro- 
ceeds of which, discounted at the First National Bank of Burling- 
ton, Vt., are $370.12^ ? $375. 

30. A drover paid $4,325 for cattle, and $1,498 for marketing 
them, and they sold for $6,375 at 60 days. What were his net cash 
profits, money being worth 8^? $468.12, 

31. Memorandum :—Face of mortgage, April 23, 1866, $3,275. 
Indorsements,— Sept. 4, 1866, $845 ; Feb. 27, 1868, $150 ; 

Aug. 19, 1868, $75 ; Jan. 7, 1869, $1,250. 
What was due July 1, 1869, interest at 6^ ? $1,417.92. 

82. Find the time from which interest $ 400 due Mar. 8. 
should be reckoned on the sum of the debts 325 „ May 19. 

in the margin, if all of them ore paid when 1,000 „ „ 25. 
the Inat one is due. Avg, 1, 625 „ Sept. 4. 

1,275 „ Nov. 12. 
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83. If you borrow $620 for 1 yr., at 8^ interest, and 5 mo. aftei% 
ward you pay $814, how much will you owe at the end of the year? 

34. A's property is assessed at $6,750, and B's at $13,575, and 
A's tax is $53.66. How much is B's tax ? $105.89. 

85. A liquor dealer imported 45 casks of wine, invoiced 36 gal. 
each, at $1.50 per gal. He paid $1.75 per cask for transportation, 
a specific duty of $1 per gal., and 25^ ad valorem duty. Deduct- 
ing the customary allowance of 2^ for leakage, what did the wine 
cost him ? $4,691,70. 

36. How many shares of bank-stock, at par, can a stock broker 
buy for $4,522.50, less his brokerage of i% ? 

(37) 

(une yeal ajUu cMe, o/AiamtJe i^o Aa-u fy%n<AeuA ^. i%2^^ 

Indorsements : June 18, 18^9, $125 ; Oct. 25, 1869, $475. 
How much was due on settlement. Mar. 4, 1870 ? 

38. When gold is worth 135, which is the better investment| 
U. S. 10-40'8 at 97}, or 5-20's at 107} ? 

39. Find the average time for the payment of the following 

Statement of %. 

New York, SU. /^ /f^ 

In % with §. to. Perkins ^ Co., ^i. 

jf^. ^, // t/o, SO t/a. ^Sy 

^ec. SiS", „ </o. ^a^X, /,0S0 

/<r^ Q^n. /S, „ e/o. <^ ^ ^. S6'S 

40. I have a mortgage, bearing interest at 7^, payable annually. 
Will I gain or lose by selling it at -J^ discount, and investing th^ 

pTdceeda ia U. S. 6's of '81, at 102J, when gold is quoted at 135 ? 



SSCTIOIT I. 

3?^ 2-10. 

517* Jiatio of numbers is the relative value of one num- 
ber to anotber of the same kind. 

518> The 3'enns of a ratio are the numbers whose 
yalnes are compared. 

S19> The siniecedent\% the £ret term ; and 

530t The Consequent is the second term. 

EzAUFLE. — The relative value, or the ratio, of 16 to 5, is 3. 
"hi. this example, 16 and 6 are the tenm of the ratio, 15 is 
the ankc^ent, and 5 is the conseqaejii. 

NoTH.— The terms of a ratio are colled a G^uplef. 

£21 > Maiio is obtained by dividing Ihe antecedent by the con- 



&ii. The SiffTt of ratio is the colon ( : ^, It is Tvritten 
between the terms of a ratio, and is read, " the ratio of," 
Thus, 15 : 6 is read, " the ratio of 16 to 6." 

Since the ratio is obtained by dividing the antecedent by 
the consequent, ratio may also be expressed by writing the 
antecedent for the numerator, and the consequent for the 
denominator of a fraction. Thus, 15 : 5 — "j"-. 

533i A Simple Siaiio is the ratio of any one number 
to another number of the same Mnd ; and 

521. A Compound Satio is the ratio of the products 
of the corresponding terms of two or more simple ratios. 

ExAtvLG. — The ratio of 15 to 6 is a simple ratio ; and the 
ratio of the products of the corresponding terms of the 
ratios 15 : 5 and 8 : 2, or 15 x 8 : 5 x 2, is a compound ratio. 
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The simple ratio of 12 : 4, or ^, is 8; 

** " " ** 8:2, " f, " 4- 

" compound " " ^^ ; ^ | ," J^ x f « 12, or 8 times 4, 

the product of the two simple ratios which form the compound 
ratio. 

526. l>rtnciptes of "Ratio. 

L The terms of a ratio must be of the same kind or denam- 
inatioTL 

n. In an expressed ratio, the antecedent is a dividend and 
the consequent is a divisor, 

m. ITie rcUio is the quotient of the antecedent divided by the 
consequent. 

IV. I%e product of any two or more ratios equals the ratio 
of their products ; and 

V. A compound ratio is reduced to a simple one, by multi- 
plying aU the antecedents together for a new antecendent, and 
all the consequents together for a new consequents 

EXEJtCiaES, 

1. Express the ratio 18 to 8, and of 3 to 18 ; of 20 to 4, and of 
4 to 20. 

2. Express in both forms the ratio of 35 to 5 ; of 28 to 2 ; of 42 
to 7 ; and of to 15. 

3. Find the ratio of 18 to 6 ; of 21 to 3 ; and of 14 to 2. 

4. The antecedent is 16f , and the consequent is 3j^. What is the 
ratio? 

5. What is the ratio in each of the expressions 56 : 8 ; $51 : $3 ; 
17J yd. : 2J^ yd. ? 

6. Find the ratio of 16| to 13^ ; of 3.5 : .7 ; of .25 : 3.75 ; and of 
5.7 : 8.4. 

7. Express the compound ratio o^] 5 ! ia 1 * 

8. The antecedents of a compound ratio are 6, 72, and 30, and 
the consequents are 8, 3, and 5. Express the compound ratio. 

10,800 : 120 = 90. 



BIMPLB PROPORTION. 289 

SECTION II. 

526t ^^oporlion is an equality of ratios. 

527. Simpte ^Proportion is an equality of two simple 
ratios. 

528» The Sign of Proportion is the double colon (: :). It 
is written between the ratios, and is read " as," or " equals.*' 

Example. — ^The ratios 12 : 6 and 8 : 4 being equal, form 
the proportion 12 : 6 : : 8 : 4, which is read, " 12 is to 6 as 
8 is to 4," or " the ratio of 12 to 6 equals the ratio of 8 to 4." 

Proportion may also be expressed by the sign of equality. 
Thus, 12 : 6 : : 8 : 4 may be written 12 : 6 = 8 : 4, or ^i- = |. 

529t The Slxtremes of a proportion are the first and 
fourth terms ; and 

530t The M^eans are the second and third 'terms. 

531* We may write the proportion 12 : 6 : : 8 : 4 in the 
fractional form, and reduce the fractional expressions to 
similar fractions ; Jg^- : : | = || : : ||, or 1?^ : : ^. The 
factors 12 and 4, of the first numerator, are the extremes 
of the proportion ; and the factors 6 and 8, of the second 
numerator, are the means ; and the products of these two 
sets of factors are equal. Hence, 

532* Principles of ^roporlion. 

I. The prodtwt of the extremes equals the product of the 
means. 

n. The first term is greater Qr less than the sectrnd, according 
as the third term is greater or less than the fourth. 

533. Ex. 1. What is the fourth term of 
the proportion 21 : 6 : : 14 : — ? soltttiow. 

Explanation. — 84, the product of the ^Tf^ = lf='4 
means, 6 and 14, is also the product of the 

extremes (532, 1.). We now have 84, the product of two 
13 



\ 
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&ctorSy and 21, one of the factors, to find the other factor, 
which we do by dividing 84 by 21. The result, 4, is the 
fourth term required. 

Ex. 2. Find the second term of the pro- Bonmow. 

portion 15 : — : : 30 : 12. ^^^^= W=^ 

ExFLAKATioK. — Siucc the product of the extremes equals 
the product of the means, we multiply the extremes, 15 
and 12, together, and divide the product, 180, by the 
known mean, 30. The result, 6, is the term required. Hence, 

L The product of the means divided by either extreme gives 
the other extreme ; and 

n. The prodvot of the extremes divided by either mean gives 
the other mean. 

Find the unknown term in each of the following proportionB : 

5. 
35. 

8. 



1. 10 .:8 : 


:15 


AAA ^« 

1 ^^^« 


8. 7J:6J: 


: — ; 


:5. 


5. 12 : 18 : 


:18: 


» *"^"« 


7. 4:7: 


: — : 


6. 


9. .25 : — : 


: .3 


:2.4. 



2. 27 


: — r : 


:12J: 


4. — 


:21 : 


:15 : 


6. 6: 


; — : 


:12 : 


8. — 


'i ' 


:* : 


10. 15 : 


; 9: 


:10 : 



534. Ex. If 16 tons of hay cost $212, how much will U 
tons cost? 

Explanation. — Ist. 
Finding the ratios. — 
The ratio of 16 T. to 
11 T. must be the 
same as that of $212, 
the cost of 16 T., to 
$— , the cost of 11 T. 
The 16 T. and 11 T. 
must therefore form 



ThereOioa, 



SkOementa. 



BOLUnON. 

( 16 T. : 11 T. 
\ $212 : $— 

j 16 T. : 11 T. i 
• ( 11 T. : 16 T. , 



S212 : S— 
$— :$212 



Finding 
unknovm • 
term. 



11 X 



$53 

$m 



$583 






=^$im 



one couplet of the proportion, and the $212 and the 
the other couplet. 

2d. Making the statement. — Since 16 T. are more than 11 T., 
$212, the cost of 16 T., must be more than $ — , the cost of 
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11 T. Therefore, if we write 16 T. : 11 T. for the first ratio, 
we must write $212 : $— for the second (see 532, 11.) ; or, ii 

we write 11 T. : 16 T. for the first ratio, we must write $ : 

$212 for the second. 

Sd. We find the unknoum term by 533, L or n. 

For convenience in making the statement, we take the 
two given numbers of the same kind, for the terms of the 
first ratio, and the other given number for the first term of 
the second ratio, or the third term of the proportion. Now, 
writing this third term, and applying (532, II.), we readily 
determine which term of the first couplet to write for the 
antecedent, and which for the consequent. Hence, 

535» !Buie for Computations in Simple Proportion. 

I. Far the third term, vmte the number thai is of the mvfie 
hind 08 the unknmon term. 

n. Write the other two numbers as the first ratio, putting the 
greater for the first term, when the unknown term is to he less 
than the third term ; and for the second, when it is to be greater, 

m. For the fourth or unknown term, multiply the second 
and third terms together, and divide the product by the first term. 

Notes. — ^1. When the terms of the first ratio are of different denomina- 
tions, they must be reduced t» the same denomination before multiplying 
and dividing. 

2. Cancel all like &ctors from the glren extreme and either of the means. 

See Manuat 

II. If 53 bu. of lime cost $13.25, how much will 39 bu. cost ? 

12. If my store rent is $315 for 7 mo., how much is it for 2 yr. 
6 mo. ? $ljS05. 

13. If 12f lb. of beef cost $1.78J, how much will 5 J lb. cost. ? 

14. How much is a cental of wheat worth, at $1.40 per bushel ? 

16. How much will 9 rm. 2 quires of note paper cost, if 3 rm. 14 
quires cost |4.62j^ f i 1^-37^ 
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16. The driving-wheel of a locomotive ms^BS 401 revolutioM in 
running 1 mi. 20 rd. 4 ft. How many revolutions will it make in 
running 23 mi. 16 rd. 13 ft. ? 8,694. 

17. If 81 trees bear 271 bu. 1 pk. of apples, how many apples 
will 56 trees bear, at the same rate ? Ji90 lu, 

18. After cleansing 475 pounds of wool for manufacture, it 
weighed only 266 pounds. At the same rate, how much would 
645 pounds weigh, after cleansing ? 

19. If a Mississippi River steam-boat runs 779 mi in 3 da. 10 h., 
how far will she run in 4 da. 3 h. ? OJjOj^ mi, 

^20. K 13f cd. of wood cost $81.75, how much will 21.25 cd, cost ? 

21. When 8.7 tons of hay cost $73.95, how much must be paid for 
9.75 tons? . $82.87^. 

^ 22. If a cheese weighing 53 lb. 8 oz. costs $6.28, how much will 
a cheese cost that weighs 44)- lb. ? 

X 23. The interest on a certain sum of money for 1 yr. 5 mo. 22 da. 
is $46.55. What is the interest on the same sum for 11 mo. 
12 da. ? $29,92^. 

^ 24. If a pole 6 ft. high casts a shadow 7j^ ft. long, how bigb is a 
tree whose shadow is 85 ft. long ? 68ft, 



• • ♦ • « 



SECTION III. 

COMtPOZTJVS) T^0T01tTI0J\r. 

536* Compound ^Proportion is an equality of a com^ 
pound and a simple ratio, or of two compound ratios ; as, 
^•^l--10-6 and 5:9) .(5:2 

537t Since in a simple proportion the product of the ex< 
tremes equals the product of the means (see 532, 1.) ; and 
since a compound ratio is reduced to a simple one, by mul- 
tiplying all the antecedents together for a new antecedent, 
and all the consequents together for a new consequent 
(see 525, v.). it follows that 
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In a compound proportion theproditct of the extremes eqiuda 
the prodnjct of the m£ans, 

538* Ex. If 4 men in 8 days cat 48 cords of wood^ how 
many cords will 6 men CTIt in 6 days ? 

EXPI*ANATI0N. — Since soLimoN. 

the unknown term is i^'f^^ \ :: Jp8 cd. : — cd. 

-I VL XT- ^o 8 days : 6 days S^ 

cords, we write the 48 ^ ^ ' 

cords for the first term S 

of the second ratio, or ^ y^/v7 

the third term of the ^ ^^ =^45 cd. 

proportion, as in 535. ^^ 

Since the unknown term 

depends upon both the number of men and the number of 

days, we arrange the other given numbers — 4 men and 6 

men, 8 days and 6 days — as the terms of a compound ratio, 

observing the same directions in writing the terms of each 

couplet, as in writing the first ratio of a simple proportion. 

Thus, 4 men cut 48 cords, 5 men will cut more ; hence, 

4 men : 5 men ; and in 8 days they cut 48 cords, in 6 days 

they will cut less ; hence, 8 days : 6 days. Having made 

the statement, we multiply the second and third terms 

together, and divide the product by the first term, as in 

simple proportion. The quotient, 45 cords, is the fourth or 

unknown term. Hence, 

539« 3iule for Computations in Compound Proportion* 

I. F(yr the third term, tvrite the number that is of the sama 
hind as the unknown term, 

n. Write each two of the other numbers that are of the same 
hind, as a couplet of the compound ratio, observing the saine 
directions as in vmting the terms of the first ratio in a simple 
proportion, 

m. For the fourth or unknown term, multiply the second and 
third terms together^ and divide the product by the first term. 

See ManuaL 
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PMOB JCEMS. 

rind the nnknown term in each of the following four proportions : 

1 7 : 21 ) o . __ o 2.5 yd. : — yd. ) . . *7i . *>tn 

1. 4. g^..3.-. a. .25 yd. wide : J yd. wide p • ^^* • *^^- 

25 • 6 J — : 14 ) 

3. 9 : 185 [ : : — : 7f 4. 3.2 : If ^ : : l^ : 5}. 

* 4.5 : .6 ) 

6. If the carpet for a room 15 ft. x 16 ft. costs $40, how much 

will a carpet of the same kind cost for a room 14 ft. x 18 ft. ? #^. 

6. A flouring mill running 10 hours per day, makes 1,865 barrels 
of flour in 13 days. How many barrels will the same mill make in 
89 days, running 16 hours per day ? j^ S^S^^l^ 

7. I sold a Tillage lot 5J- rods front by 7J rods deep, for $580 ; 
and another lot 4f rods front by 9^ rods deep, at the same rate. 
How much did I receive for the second lot ? $622^2. 

8. A pile of 4-foot wood 2,450 ft. long and 6 ft. high, was drawn 
to a R.R. station by 15 teams in 14 days. At the same rate, how 
many days will it take 24 teams to draw a pile 2,016 ft. long and 5 
ft. high ? 6. 

9. K 5,280 rails will build 360 rods of 8-rail fence, how many 
sails will be required to build 276 rods of 10-rail fence ? 



» ♦ » » 



SECTION IV. 

540* A Partnership, or a Company y is an associa- 
tion of two or more persons for the transaction of business 
as an individual 

541* A ^irm is the name imder which a company trans- 
acts business. 

Notes. — ^1. Each member of a company or firm is a Partner. 

2. A firm is sometimes called a Ebuse; as the House of Jay Cooke <& Co. 

5l2t Profits are the gains to be shared among the 
members of a firm ; and 

5I3L Assessments are sums to be paid by members of 
A fLrm, to meet expenses or cover losses. 
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SiU Capitat is the time, or the money, or both, in- 
vested in business. 

545t A Simple ^artners?iip is one in which each 
partner's- share in one of the elements of capital — time or 
money — ^is the same ; and 

5I6« A Compound Partnerships is one in which the 
partners' shares in one or both elements of capital vary. 

C-A.SE3 I. 
Simple FartnerBhip. 

647. If one partner furnishes 3 times as much money aa 
another, or if he furnishes the same amount of money, and 
it remains in business 3 times as long, his share of the 
profits and losses is 3 times as great as that of the other 
partner. Hence, 

I. When the time is equd, the profits (md losses are shared by 
the partners in proportion to their respective shares of the money 
in lusiness, 

n. When the shares of money are equals the profits and 
losses are shared by the partners in proportion to the respective 
times their money is in business, 

518* Ex. 1. A, B, and C enter into partnership, A fur- 
nishing $3,500, B $2,500, and $2,000 of the capital. Their 
profits are $3,200. What is each man's share ? 

Explanation. — 
Since the partners 
furnish different 
amounts of money 
for the same 
length of time, 
they will share in 
the profits in pro- 
portion to their 
respective shares 
of the money in business (647, 1.). Adding their shares of 



SOLUTION. 

$3,500 + $2,500 + $2,000 = $8,000 



$8,000 : $3,500 
$8,000 : $2,500 
$8,000 : $2,000 



,200 : A's share. 
$3,200 : B's 
$3,200 : G's 



it 



u 



Hence, A's share is $1,4.00 ; B's share^ 
$1,000; and G's share, $800. 
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money famished, we have $8,000, the entire capital. Then, 
Whde capital : each maii^s capital :: whdU gain : each man^s share of gain. 
Finding the unknown term in each of the three proportions, 
we have each man's share of the gain. 

Ex. 2. D and E formed a partnership for 1 year, each 
famishing the same capital At the end of 8 months, D 
drew ont his capital, his interest continuing to the dose of 
the year, when the profits were $4,500. What was each 
one's share ? 

Explanation. — Bomnow. 

Since the partners 8 mo. + 12 mo, = 20 mo. 

famish the same 

amount bf money, 20 mo. : 8 mjo. : : $4,500 : 1/s share* 
for different lengths 20 fno. : 12 mo. : : $4,500 : JETs " 
of time, they will 

share in the profits Hence, D^s share, $1,800 ; 

in proportion to the H^s share, $2,700. 

respective times 

their money is in business (547, II.). Adding their shares of 

time, we have 8 mo. (D's share of time) + 12 mo, (E's share 

of time) = 20 mo., the sum of their shares of time. Then, 

Whole time : each marOs time : : vMe gam : each mmC% Bha/re of gain. 

'^ 1. A and B form a partnership. A fomlBhes $3,500^ of the 
capital, and B $4,000, and they gain $1,950. What is each man's 
share ? A% $750; B\ $1,200. 

V 2. Three men, having 1 cow each, hire a pasture for the season, 
for $22.50. A's cow is in the pasture 4 months, B's cow 6 months, 
and C's cow 5 months. How much does each man pay ? L U ^ ^ 

\ 3. A factory, insured in the ^tna Ins. Co. for $5,000, in the Home ' 
Ins. Co. for $7,500, in the Continental Ins. Co. for $6,000, and in the 
Koiih American Ins. Co. for $4,500, was damaged by fire to the 
amount of $10,120. How sauch of the loss fell upon each Co. ? 

jMna^ $2,200; Home^ $3,300; 
Continental^ $2,ejfi; N. A, $1,980. 
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4. A, B, and C bought some city lota in company, A fumisliing 
$1,800 of the purchase money, B $1,500, and C $1,200. They sold 
the lots for $8,420. How much did each man gain t 

Compound Partnership. 

549. If one partner famishes 3 times as mnch capital as 
another, either in money or in the time his money remains 
in the business, or in the product of money and time, his 
share of the profits and losses is 3 times as great as that of 
the other partner. Hence, 

The product of each man's capital muUiplied by the time it is 
in himness, represents his proportionate share of the capital, 

550. Ex. A^ B, and C form a partnership for 8 months, 
A putting in $2,000, B $3,000, and C $1,500. If C draws 
out his capital in 4 months, and B his in 16 months, and the 
profits are $5,600, what is each man's share? 

Explanation. — 
Since the times BOLunoN. 

and shares of $2,000 f(yr 8 mo. =z $16,000 for 1 mo. 
money are both S,000 " (5 " = 18,000 " 1 " 

unequal, each 1,500 " i " = 6,000 « 1 « 

man's share of the $Jfi,000 

profits depends 

both upon the $ Jfi, 000 : $16,000 :: $5,600 t^i's share. 
amount of money $Jfi,000 : $18,000 : : $5,600 : B's " 
furnished by him $4.0,000 : $6,000 : : $5,600 : C's « 
and the time it is 

used in the busi- Hence, A's share is $2,240 / 

ness. (See 549.) £% $2,520; C\ $840. 

A's money, $2,000, 

for 8 months, is the same as 8 times $2,000, or $16,000, for 
1 month ; B's money, $3,000, for 6 months, is the same as 
$18,000 for 1 month ; and C's money, $1,500, for 4 months, 
lA the same as $6,000 for 1 month. The whole proportion- 
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ate capital is $40,000, of which A's share is $16,000 ; B's, 

$18,000 ; and C's, $6,000. Then, 

Proportionate Capttal : each man's sha/re : : whole gain : each man^s gain, 

551 • Upon the principles deduced in 517, 549, are based 

the 

tRules for Computations in Partnership. 

I. For Simple Partnership. 

1. F(yr the whole capital, add all the partners* shares of 
money or time, 

2. For each partner^ s share of the gain or loss, state a pro- 
portion, thus: — Whole capital : each partner's capital :: whole 
gain or loss : each partner^ s gain or loss, 

n. For Compound Partnership. 

1. For each pa^tner^s proportionate share of the cajyital, 
multiply his money by the time it is in business, 

2. For the whole capital, add all the proportionate shares. 

3. For each partner's share of the gain or loss, date a pro^ 
portion, thus : — Whole proportionate capital : each partner' spro- 
portionaie share : : whole gain or loss : each partner's gain or loss. 

5. A and B engage in trade together, A putting in $1,500 for 9 
months, and B $2,500 for 6 months. They gain $2,394. What is 
each one's share ? ^'«, $1,134; ^% $1,260. 

6. The firm of Sanford, Wright, & Thomas manufacture agricul 
tural implements, and their capital is $12,000, of which Mr. S. fur- 
nished $5,500, Mr. W. $4,500, a^d Mr. T. $2,000. Last year they 
made $9,860. What were each partner's profits ? t^j-^^ ^^^ 

7. Three men harrested and thrashed a field of gram on shares, 
A furnishing 4 hands 5 days, B 6 hands 4 days, and C 6 hands 
8 days. The whole crop was 630 bushels, of which they had \. 
How much did each receive ? A^ 30 Im.; 5, 36 hi.; (7, 60 hi, 

8. A, B, and are the partners in a store. A furnishes $2,300 
for 1 yr., B $1,750 for 10 mo., and C $1,450 for 1 yr. 3 mo., and they 
lose $472.50. What is each man's loss ? 
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« 

SBOTION 7. 
!R^ri^yr t^oszbms ij\r i>!ROi>o^Tioj\r. 

1. The property of an insolvent debtor amounts to $6,343, and 
his liabilities to $17,550. How much will a creditor receive on a 
debt of $1,260? 

3. If .1875 bu. of sweet-potatoes cost $.30, what will be the cost 
of .875 bu. ? $tlfi. 

3. A man whose estate is worth $19,250, directs, by his will, that 
his property shall be so divided among his four children that his 
daughter shall receive $4, his youngest son $5, and his second son 
$6, as often as his eldest son receives $7. How much will each 
child receive ? DcmgMer, $3,500 ; youngest 8on^ $1^,875 ; 

second 9on^ $6,250 ; eldest son, $6,125, 

4. If 400 ft of flooring 1^ in. thick are required for a room, 
how much flooring 1^ in. thick will be required for a room 3 timea 
as long and 2 times as wide ? 2,880ft. 

6. Four men paid $13 for a carriage to convey them from a R.II. 
station to their homes, which were distant 16 mi., 24 mi., 28 mi., 
and 36 mi. respectively. They paid in proportion to the distances 
they rode. How much did each man pay ? 

6. The interest of $286.25 for a certain time is $27.48. What is 
the interest of $59.50 for the same time ? 

7. A bin 12 ft. X 7 ft. X 6 ft. will hold 405 bushels of grain. 
How many bushels will'a bin hold that is 8 ft. x 7 ft. x 4 ft. ? 180. 

8. If 17f cords of wood will produce 745 J^ bushels of charcoal, 
how many cords of wood will be required to produce 1,677# 
bushels ? 

9. A and B bought a mill. A* paying $2,400, and B $3,200. 8 
months afterward C bought f of A's share, and D bought | of B'a 
share. The profits of the mill for the year were $5,040. How much 
was each man's share ? A^ $1,872; B^ $2,280; C, $288; 2>, $600, 

10. Three men shipped a cargo of 1,500 barrels of flour to 
England, A ftimishing 700 barrels, B 200 barrels, and C the 
balance. In a storm 195 barrels were thrown overboard. How 
should the loss be shared among the owners ? 



>*OJ. 




SECTION I. 

DBI^IJ\riTIOJ\rS ^dJ\rZ> J\rOTA.TIOJ\r. 
552t A Soot of a number is one of its equal factors. 

553t The Square Sootoi a number is one of its two 
equal factors. 

554t The Cube Soot of a number is one of its three 
equal &,ctors. 

Example. — 3 is a root of 9, of 27, and of 81, because 9 = 3 
X 3 or 32, 27 = 3 X 3 X 3 or 33, and 81 = 3 X 3 X 3 X 3or 
3^. 3 is the square root of 9, and the cube root of 27. 

Notes.— 1. One of the fonr equal factors of a nnmber is its Fourth Boot^ 
one of the five equal fiictors is its lytk Sooty and so on. 

2. A number whose square root can be obtained, is a Peifect Sguar*; 
and one whose cube root can be obtained, is a BBrfect Oabe. 

555t Involution is the process of finding any required 
power of a number. * (See 82-87). 

556. JSIvotutiony or JSIxtraction of Soots, is the 

process of finding any required root of a number. 

Note.— Involution and evolution are converse operations* 

557. Extraction of Square Soot is the process of 
finding one of the two equal factors of a number; and 

558. Ilxtraction of Cube Soot is the process of 
finriing one of the three equal Victors of a number. 

559. The Sign of Square Soot is f^, called tho 
Sadicat Sign; and 

560. The Sign of Cube Soot is V. Thus, f^64 is 
read " The square root of 64 ; " and 1/125 is read " The 

cube root of 125." Bee Kanoal. 
Non.— A Suri is an indicated root which can not be obtained ; as ^5, ^7. 
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SECTION II. 

561* The least and the greatest nnmber that can be ex? 
pressed by one figure are 1 and 9 ; by two figures, 10 and 
99 ; by three figures, 100 and 999 ; and so on. 

The squares of these numbers are 

1«= 1 10'= 100 100'= 10,000 

9'=81 99'=9,801 999'=998,00i and so on. 

By examining these numbers and their squares, we see 
that 

The square of a number expressed by consists of 

One figure one or two figures ; 

Two figures three " four " 

Three " five " six " 

Four " seven *^ eight " 
and so on. That is, 

L The square of any number consists of twice as many 
figures as the number, or one less. 

TLIfa number he separated into periods of two figures each, 
beginning vyUh ones, its square root vriU consist of as many 
figures as there arefvU and partial periods in the number. 

562. If we write any digits, as 2 and 9, successively as ones, 
tens, hundreds, and so on, and square them, we shall have 

2«= 4 20'= 400 200'= 40,000 

9'=81 90'=8,100 900'=810,000 

By examining these numbers, we see that 

The square of the ones is in the first period ; 
" " " tens " second " 

« « « hundreds " third *^ 

and so on. That is, 

The square of the left-hand figure of a root is wholly in the 
Uflrhand period of the number or power. 
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563t If we square any numbers expressed by two figures^ 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20'=400 60»=3,600 90»=8,100 

2o'=625 63'=8,969 99^=9,801 

By comparing these roots and their squares, we see that 

4 is the greatest square in 6, the hundreds of 625 ; 
36 " " " 39, " " 3,969; 

81 " " " 98, " " 9,801. That is, 

The greatest square in the l^t-hand period of a rmrriber is the 
square of the left-hand figure of the root. 

561* We will now square the number 37, for the purpose 
of learning of what parts the square is composed. 

Ex. 37=30 + 7, and 37'=30 + 7 multipHed by 30 + 7. 

Explanation. — The square ^^^^^^^ 

of the ones =49 ; the product 8 0^ 7" = 3 7 

of the tens by the ones (7x30) ,5 6?+ 7= 3 7 

+the product of the ones by 2 10-{-A9 = 259 

the tens (30 X 7), or two times 9 0+210 111 

the product of the tens and 900+420+49 = 1369 
ones =420 ; the square of the 

tens = 900 ; and the sum of these three partial products = 
1,369. Hence, 

The square of a number consisting of tux) figures, is equal to 
the square of the tens, plus two times the product of the tens 
and the ones, plus the square of the ones. 



565. Ex. 1. What is the 



FIB8T soLunoir. 



3 7 Soot 



square root of 1,369 ? 13-6 9 

Explanation. — Separ- ^ 

ating the number into ^vidend. ^6 9 
periods of two figures ^6 9 

each, we find that the 
square root will consist of two figures. (561, 11.) 



6 Trial diviMtr, 
7 

6 7 Complete dioiaon 
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SECOND soLunoir. 



13-6 9 
9 

^69 
469 



37 



67 



Since 9 is the greatest square in 13^ the 
first period, we write 3, its square root, for 
the first figure of the root (563). Taking 
9, the greatest square, from the left-hand 
period, and annexing 69, the next period, 
to the remainder, we have 469. This num- 
ber is made up of two times the product of the tens 
and ones of the root, plus the square of the ones (564) ; 
i, e., of 30 (=3 tens) x 2 x the ones of the root, 4- the square 
of the ones. Dividing 469 by the trial divisor, 60 (=2 
times 3 tens, or 30), we obtain 7, which we write for the 
second figure, or ones, of the root. Since 60=2 times 3 
tens, and 469=2 times 3 tens x the ones + the square of the 
ones, we add 7 to the trial divisor, 60, making 67. Then 
multiplying 67, the complete divisor, by 7, the last figure of 
the root, we obtain, Ist, 7 times 7 = the square of the ones ; 
and 2d^ 7 times 60 = 2 times 3 tens x 7 ones = 2 times the 
product of the tens and the ones. The product, 469, is the 
same as the dividend, and 37 is the square root required. 

In the Second Solution we have placed the quotient 
figure, 7, in the place of the in the trial divisor, thus com- 
pleting the divisor at once. 

SOLXmON. 



Ist dividend. 



2d dividend. 



6 6-5 0-2 5 
^ 

650 

676 

7^25 
7 U25 



7 ^5 Root. 



1^4 1«* divisor. 



H8 5 2d divisor. 



Ex. 2. What num- 
ber is the square root 
of 555,025 ? 

Explanation. — In 
extracting the square 
root of a number, only 
two periods of figures 
are considered at once. Therefore, in obtaining any figure of 
the root, after the first, we regard the figure or figures of 
the root already found as tens, and the figure sought as 
ones, and find each succeeding figure in the same manner 
as we find the second figure of a root consisting of two 
figures, as will be seen in the Solution. 



304 EVOLUTION. 

Ex. 3. Find the square root of solution. 

748.0225. TU8.02-25 27.35 

Explanation. — Separating the num- 



ber into integral and decimal periods, ^ | ^ 
by counting left and right from ones, 



we proceed as in Ex. 1 and 2, putting y ? ^ f 
ft decimal point before the figure of the 






root obtained from using the first deci- ? '^ "? ? ^ 
mal period. 

Ex. 4 Extract the square root of //g. 

Explanation. — Since a frac- Bonmo». 

tion is squared by. squaring y^ = ^ _l. ^57^ = ^ 
each term separately (335), 

and since evolution is the converse of involution (556, Note)* 
we extract the square root of each term separately. 

566* Upon the principles deduced in 561-564, is based 
the 

!Kule for J^xtraction of Square tRoot. 

I. To determine the number of figures in the root. 
Separate the nuiriber into periods of two figures each, count* 
ing left and right from ones. 

n. For the first figure of the root. 

1. Find the root of the greatest square in the left-hand 
periodyfor the first figure of the root. 

2. Suiti'oct this square from the first period; and to the 
remainder annex the next period^ for the first dividend. 

m. For the second figure of the root. 

1. Davits the root already found, considered as tens, for 
the first trial divisor, by which divide the first dividend; and 
write the result for the second figure of the root, and also in the 
place of ones in the trial divisor, thus forming the complete 
divisor. 

2. Multiply the complete divisor by the second figure of th& 
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root; stibtract the product from the first dividend; and to the 
remainder annex the next period for a new dividend. 

lY. For the succeeding figures of the root. 

Proceed with the second, and with each succeeding dividend, 
in the same manner as with the first, until all the periods are used. 

NoTBS.— 1. If any dividend is less than the divisor, annex a cipher to the 
root, and also to the divisor, and annex the next period to the dividend, for 
a new dividend. 

2. If there is a remainder after aU the periods have been used, %. e,, in ex- 
tracting the square root of a surd, periods of decimal ciphers maj be an« 
nexed, and the work extended to anj required degree of exactness. 

8. If the right-hand decimal period contains but one figure, annex a 
decimal cipher. 

4. To extract the square root of a mixed fractional number, first reduce 
It to a mixed decimal number, or to an improper firaction. 

1. Extract the square root of 5,476. 7Jf. 

3. Find the value of V75^. 8.7. 
8. What is the square root of .0289 ? 

4. A square plat of ground contains 87,616 square feet. What 
is the length of one side ? 296 ft. 

5. V881,721 = what number ? 

6. Extract the square root of .455625. 

7. What is the square root of 50,808,884 ? 7, 1^8. 

8. The area of a square platform is 1,387^ sq. ft. What is the 
length of one side ? 87^6 ft, 

9. Find the value of V.000169. .018. 

10. What is the square root of the fraction ff^ ? 

11. VfH = what number ? H^ 

12. The entire area of the six faces of a cubic block is 180f sq 
In. What is one dimension of the block ? w^ in. 

18. Find the square root of 914^. 9^^. 

14. What is the value of Vl5 ? 8.872 + . 

16. Extract the square root of 99. 9.9498+. 

16. V1127.750724 = what number? 33.682. 
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SECTION III. 

567t If we cube an integral unit of each of the first four 
orders, we have 

1»=1 10»=1,000 100«= 1,000,000 1,000»= 1,000,000,000 

Since the cube of 1 is 1, and the cube of 10 is 1,000, the 
cube of any number between 1 and 10 must be a number 
between 1 and 1,000; 

Smce the cube of 10 is 1,000, and the cube of 100 is 
1,000,000, the cube of any number between 10 and 100 
must be a number between 1,000, and 1,000,000; 

Since the cube of 100 is 1,000,000, and the cube of 1,000 
is 1,000,000,000, the cube of any number between 100 and 
1,000 must be a number between 1,000,000 and 1,000,000,000; 
and so on. That is. 

The cube^ of a number expressed by consists of 

One figure one, two, or three figures j 

Two figures four, five, or six " 

Three " seven, eight or nine " 
and so on. Hence 

I. The cube of any number consists of three times as Tuany 
figures as the number, or one or two less, 

U. If a number be separated into periods of three figures 
each, beginning vnth ones, its cube root will consist of as many 
figures as there are full and partial periods in the number. 

568. If we write any digits, as 2 and 9, successively as 
ones, tens, hundreds, and so on, and cube them, we have 

2'= 8 20»= 8,000 200»= 8,000,000 

9'=729 90»=729,000 900»= 729,000,000 

Examining these numbers, we see that 

The cube of the ones is in the first period ; 
" " tens " second " 

" " hundreds " third *♦ 
and so on. Hence, 
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The cube of the left-hand figure of a root is whoUy in the left' 
hand period of the power. 

569* If we cube any nnmbers expressed by two figures, 
as 20 and 25, 60 and 63, 90 and 99, we shall have 

20'= 8,000 60»=216,000 90»=739,000 
25»=15,635 63«=313,047 99«=970,399 

Comparing these roots and their cubes, we see that 

8 is the greatest cube iii 15, the thousands of 15,625 ; 
216 " " 313, *' " " 313,047; 

729 " " 970, " " " 970,299. Hence, 

The greatest cube in the left-hand period of a number is the 
cube of the left-hand figure of the root, 

570. We will now cube the number 45, for the purpose of 
seeing of what parts the cube is composed. 45=40 + 5, and 
45'=40 + 6 multipHed by 40 + 5 multipHedby 40 + 5. 









FIB8T BOLimON. 


40 


+ 5 
+ 5 


SSOOITD BOLunoir. 

= i5 








40* + 


UO 


X 5) 
X 6) 


+ 6* 


— — 


226 
180 




+ 2-. 




iO^ + 2 


x(40 


X 5) 
iO 


+ 6 


— 


2026 
i5 


40* 




X 5)+ ^; 
x5) + 


<U0 

Uo 


X 5") 
X 5') 


+ 5* 


10126 
8100 



40* -h3x{40^ X 5)+ Sx(40 X 6") + 6"= 91126 

The several parts of the final product, reading from the 
left, are 

l8^. The cube of the tens, 64,000 

2d, Three times the square of the tens x the ones, 24,000 

9d. Three times the tens x the square of the ones, S,000 

4th. The cube of the ones, 125 

Thatis, 45« = Pi,i;?5 

The cube of a number consisting of tvx> figures, is equal to the 
cube of the tens, plus three times the square of the tens multiplied 
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by the ones, plus three times the tens multiplied by the square of 
the ones, plus the cube of the ones. 

571. Ex. 1. What is the cube root of 91,125 ? 
Explanation. — BdnmoN. 

J^ 5 Book 



Separating the 91-125 

nnmber into pe- ^^ 

riods of three fig- i>Mdend, 2 7 125 

ures each, we find 2 7 1,25 



Jl,800 TrialdMtor. 
600 

25_ 

5 i25 Compute dUoUor. 



that the cabe root 

Trill consist of two figures (567, IL). 

Since 64 is the greatest cube in the left-hand period, 91, 
we write 4, its cube root, for the first fiigure of the root (569). 

Taking 64, the greatest cube, from the left-hand period, 
and annexing 125, the next period, to the remainder, we 
have 27,125. This number is made up of 3 times the square 
of the tens x the ones, plus 3 times the tens x the square 
of the ones, plus the cube of the ones (570) ; i. e., of 3 x 40' 
X the ones + 3 x 40 x the square of the ones + the cube 
of the ones. 

Calling the first figure of the root tens, and multiplying 
its square by 3, we haye 4,800 for a trial divisor. Dividing 
the dividend, 27,125, by the trial divisor, we obtain 6 for 
the second figure, or ones,t)f the root. 

Since 4,800=3 times the square of 4 tens, and 27,125 = 
3 times the square of 4 tens x the ones, plus 3 times 4 tens 
X the square of the ones, plus the cube of the ones> we 
add to 4,800, the trial divisor, 600 ( = 3x4 tens or 40 
X the ones), and also 25, the square of the ones, making 
5,425, the complete divisor. Then, multiplying this com- 
plete divisor by 5, the second figure of the root, we obtain 
27,125, which is made up of, Is^, 5 x 5 x 5, or the cube of 
the ones; 2e7, 3 x 40 x 5 x 5, or 3 times the tens x the square 
of theones; and 3d, 3 x 40 x 40 x 5, or 3 times the square 
of the tens x the ones. We have now used all of the given 
number, and 45 is the cube root required. 



21S 


1200 + 60 + 1 
1261 


1S2300 + 1890 + 9 
13ir99 
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Ex. 2. Extract the cube root of 9,663,597. 

Explanation. — 
Since only two pe- BOLUTiow. 

riods of figures axe ^^^^S'59 7 ^^ 
considered at once, 

in obtaining any fiff- "? ? ? ? 
.., ^ .^ ..^ 12 61 
ure of the root, after — 

^e firsi. we regard jgff^^ 

the figure or figures 

of the root already 

found as tens, and the figure sought as ones; and proceed 

in the same manner as in obtaining the second figure. 

S12* Upon the principles in 567-570 is based the 

liule for £!xtraction of Cube Udooi. 
I. To determine the number of figures in the root. 

Separate the number into periods of three figures each, 
counting left and right from ones. 

n. For the first figure of the root. 

1. Find the root of the greatest cube in the left-hand period. 

2. Subtract its cube from the period, and to the remainder 
annex the next period, for a dividend. 

HL For the second figure of the root. 

1. Considering the root already found as tens, multiply its 
square by 3, for a trial divisor, by which divide the dividend, 
and yyrile the result for the, second figure of the root 

2. Add to the trial divisor S times the product of the tens 
and ones of the root already found, and also the square of the 
ones, for a complete divisor. ^ 

3. Multiply the complete divisor by the last figure of the 
root ; subtract the produet from the dividend ; and to the 
remainder annex the next period for a new dividend. 

TV. For each succeeding figure of the root. 
Consider that part of the root already found as tens, and 
proceed in the same manner as in finding the second figure. 
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NoTBS.— 1. If any dividend is less than the diyisor, annex a cipher to the 
root ; two ciphers to the trial divisor, for a new divisor ; and the next 
period to the dividend, for a new dividend. 

2. In extracting the cube root of a snrd, periods of decimal ciphers may 
be annexed, and the work extended to any required degree of exactness. 

8. If a right-Iiand decimal period contains less than three figures, supply 
the deficiency by annexing a decimal cipher or ciphers. 

4. If the given number is a fraction, take the cube root of the numerator 
and denominator separately ; and if it Is a mixed fractional number, first 
reduce it to an improper fraction, or to a mixed decimal number. 

5. Since the trial divisor is less than the true divisor, in obtaining the root 
figure we must make allowance for this difference. See Manual. 

TILOBIiBMS, 

I. What is the cube root of 108,823 ; and of 24,389 ? ^7; 29. 
3. V274.625 = what number? 6.5. 

3. .000729 is the cube of what number? 

4. What is the length of one side of a cubical block that contains 
2 cu. ft. 1,457 cu. in. ? 1 ft. 5 in. 

5. Find one of the three equal factors of 10,218,313. 217. 

6. Vl31,096,612 = what number? 

7. The length of a square stick of timber, which contains 13| 
cubic feet, is 82 times its width or thickness. What are its 
dimensions ? 

Note 6.— If the stick were cut, crosswise, into S3 equal parts, each pari 
would be a cube. SJ^ft. long, and 9 in, square. 

8. In digging a cellar, the length of which was 4 times, and the 
width 6 times its depth, 192 cubic yards of earth were removed. 
What were the dimensions of the cellar ? 6, 24, and S6 ft. 

9. Extract the cube root of 187,149.248. 

10. Of what number is 118,805,247,296 the cube ? 4,916. 

II. In a granary is ^in that holds 270 bushels. Its length is 8 
times, and its width If times its depth. What are its dimensions ? 

12. Extract the cube root of ^, and ^^. 

13. Vie^y^ and V4j^ what numbers ? 2/^^ and 1.6. 

14. What must be the interior measurement of a side of each of 
two boxes, one of "which will hold a bushel of grain, and the oth«t 
a gallon o£ oil ? 12.907+ in.^ and 6.135+ iru 




573i A Series is a saccesaion of nnmberB increasiiig or 
dscreasiiig, either by a commoa difference or by a common 
ratio ; aa 3, 7, 11, 15 ; aod 2, 6, 18, 54 

Non. — The nnmbera that form a Series are the Tenni. The Qcat and last 
(«nnBare theJictmBM,- aad the other terms are the J&itw. <See53I),63O0 

571. An Ascending Series is one in which the terma 
increase in regular order, from the first. 

575. A descending Series ia one in -whidi the terms 
decrease in regular order, from the first. 

576. An Arithmetical i^gression is a series whose 
terms increase or decrease by a common difference ; aa 2, 
7, 12, 17 ; and 24, 21, 18, 15. 

537. A Geometricai Progression is a series whose 
terms increase or decrease by a common ratio ; as 2, 10, 60, 
260; and 48> 2^ 12, 6. 



SECTIOIT II. 

siSITSMETTCAZ T^OG^SSSIOJV. 
57S. In the ascending arithmetical aeries 2, 5, 8, 11, 14, 
Uie common difference is 8, and the terms are formed as 
follows : 



1st term + common difference; 
" +3 timee com. (li£ \ 



5=3+8, 

■' 8=8+8 + 8, 

- 11=2+3 + 8+3, 

< 14=2+3+8+3+8, " " +4 " " 

■ndiliB snia of the seriea 18 2 + 6+8+11+14=40. 
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PBOGBESSIONS. 



From this illustration we see, that in any arithmetical 
series there are five things to be considered : -viz., the First 
Term, the Last Term, the Common Difference^ the Number 
of Terms, and the Sum of the Series. 

Dividing 40, the sum of the series 2, 5, 8, 11, 14, by 5, 
the number of terms, we have 8, which is the average of 
all the terms, or the Average Term; and adding 2 and 14, 
the extremes, we have 16^ which is two times the average 
term. 

579. From these illustrations we deduce the following 

^tincipies of JiriihineHcat ^Progression. 

L Any term in an ascending series is equal to the first term, 
plus the product of the common difference multiplied by the 
number of the term less 1, 

n. The difference of the extremes is equal to the product of 
the common difference multiplied by the number of terms less 1, 

m. Uie sum of the extremes is equal to tvx> times the average 
term of the series. 

PMOBZJEMS. 

1. The first term of 
an ascending arith- 
metical series is 6, 
the common differ- 
ence is 8, and the 
number of terms is 
67. What is the 
iast term ? 

2. The first term of 
a descending arith- 
metical series is 206, 
the common differ- 
ence is 10, and the 
number of terms is 
21. What is the 
last term ? 



BOLUnON. 



57—1=56, times cam, diff. is added, 
56 X S=168j sum of additions to 1st term. 
6 + 168=174y last <term. (See -I.) 

Or, 

6+(56xS)==174, last term. 



BOLUnON. 



21— 1=20 J times com. diff. is siittracted. 

20 X 10=200, sum of subtractions from 1st term. 

206—200=6, last term. (See II.) 

Or, 
206— (20 X 10)=6, last term. 
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8. The first term is 
5, the last term is 
117, and the number 
of terms is 15. What 
is the common dif- 
ference ? 

4. The extremes 
are 7 and 95, and 
the common differ- 
ence is 4. Find the 
number of terms in 
the series. 

5. The extremes 
are 3 and 25, and 
the number of terms 
is 12. What is the 
sum of the series ? 



BOLimoir. 
117-^5=112, sum of additions to Ist term, 
16—1= H, number of additions. 
112 -r- 14=8, common difference. (See n.) 

Or 

117-5 ^ ^.^ 
= 8. common difference. 

15^1 

BOLUnON. 

95^7=88, sum of additions to Ist term, 
88-^4=22, number " " 

22+1=23, nuniber of terms. 

Or 

- + lz=23, number of terms. 



4 

BOLUTION. 

S + 25=28, 2 times the average term. (See HI.) 
28-r-2=H, the a/cerage term. 
14 X 12=168, sum of the series. 

Or 

S +25 
X 12=168, sum of the series. 

2 

580* Upon the principles and examples in 578, 579, are 
based the 

!Rules for Computations in Arithmetical Progression. 

I. To find either extreme. 

Multiply the common difference hy the number of terms less 1 ; 

and add the product to the less extreme, or subtract it from the 

greater. 

n. To find the common difference. 

Divide the difference of the extremes by the number of terms 
less 1. 

m. To find the number of terms. 

Divide the difference of the extremes hy the common differ- 
ence, and add 1 toJhe quotient. 

rV. To find the sum of the series. 
Multiply one half the sum of the extreme hy the number of 

ienms. see ManaaL 

14 
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BJROBIiEMS. 

6. The less extreme of an arithmetical series is 5, the common 
difiference is 7, and the nmnber of terms is 18. What is the greater 
extreme? 89. 

7. Find the greater extreme of the progression of which 19 is the 
less extreme, 3 is the common difference, and 57 is the number of 
terms. / ^ -n 

8. A boy 14 years old was apprenticed to a trade, and was to re- 
ceive $50 the first year, and an increase of $75 yearly, till he was of 
age. How much did he receive the last year ? $500. 

0. The greater extreme of an arithmetical series is 215, the com- 
mon difference is 13, and the number of terms is 15. What is the 
less extreme ? S3. 

10. A man who owns a plot of 18 building lots, asks $1,000 for the 
one nearest the city, and $20 less for each succeeding lot. What is 
his price for the lot farthest from the city ? / 3^^ 

11. The extremes of a series of 60 terms are 13 and 249. What is 
.the common difference ? J^. 

0}^12. If a laborer has $16 deposited in a savings-bank on Jan. 1, and 
$484 on Dec. 80 following, what are his average weekly depo^te? ^ 

13. The extremes are 4f and 67f , and the common difference is If. 
What is the number of terms ? JjS. 

14. In how many years will the value of a piece of property be 
doubled, if it increases in value 16^ the first year, and 7^ each suc- 
ceeding year ? 

15. What is the sum of the natural series of numbers 1, 2. 8, 4, 
and so on to 1,000 inclusive ? 500^500. 

'^ 16. What is the number of strokes made by a clock in 12 hours! ^a 

'^^ 17. The less extreme is |, the common difference is \^ and the 
number of terms is 50. What is the greater extreme ? lL% 

'\ 18. If you deposit $25 in a savings-bank the first week of the 
year, and $5 each succeeding week, how much will you deposit in 
the year? $^0. 

19. What is the 84th term of the series 90f , 90, 89^, etc. t 

20. Insert 82 arithmetical metos between the extremes 18 and 
MA. l8t mean, 20; S2d mean^ S37. 
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21. If the water in a lake is 16 J feet deep 1 rod from a pier, and 
the bottom has a uniform slope of 3J feet to the rod, at what 
distance from the pier is the water 300 feet deep ? 82 rodi. 

23. Find the smn of 100 terms of the series 1^, 19f , 20^, etc. 



« • ♦ * » 



SECTION III. 

581. In the ascending geometrical series 2, 6^18, 54, 162, 
the ratio is 3, and the terms are formed as follows : 

1st term, 2; ' 

2d " 6=2 X 8, or 1st term x ratio, 2 x 3'; 

8d " 18=2x8x3, " " x square of ratio, 2 x 3«; 

4th " 64=2x3x3x3, " " x cube " 2x3'; 

5th " 162=2 X 3 X 3 X 3 X 3, ** " x 4th power, " 2 x 3*; 
and the sum of the series is 2+6 + 18+54 + 162=242. 

From this illustration we see that, in any geometrical 
series there are five things to be considered : viz., the Fir^ 
Term^ the Last Term, the Eatio, the Number of Terms, and 
the Sum of the Series. 

If we take the above series, 2, 6, 18, 54, 162, mtdtiply it 
by the ratio, 3, placing the terms of the products over the 
corresponding numbers of the series, and then subtract the 
series from the product (or 3 times the series), the terms 
consisting of like numbers will disappear, and we shall have 

-8 times the series, 6 18 54 162 486 ' 

Series, 2 6 18 54 162 

(8 times— 1 time=)2 times the serie8=486 — 2=484 

Since 484 is 2 times the series, 484-^2=242 is 1 time the 
series, or the sum of the series. 

Note.— The pupil will notice that 2 is the first term of the series, 486 hk 
8 times the last term, and the divisor, 2, is the ratio less 1. 



i 
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583* From these illustrations we deduce the folloTring 

l^rinciples o/* Geometrical l^irogression. 

I. The first term and the ratio are the ordy factors used in 
forming a series, 

n. In any term of a series, the first term is a factor once, 

m. In any term of an ascending series, the ratio is a factor 
08 many times as the number of terms less 1, 

rV. The number of factors used informing any term, is 
equal to the number of the term, 

V. The product of the ratio and the greater extreme of a 
series, minus the less extreme, is as many times the sum of the 
series, as is expressed by the ratio less 1, 



mOBIsEMS. 



1. The first term of 
an ascendiug geo- 
metrical series is 4, 
the ratio is 2^ and the 
number of terms is 
7. What is the last 
term? 

2. The first term 
of a descending geo- 
metrical series is 96, 
the ratio is 2, and 
the number of terms 
is 6. What is the 
last term ? 

3. The first term of 
a geometrical pro^ 
gression is 7, the 
last term is 567, and 
the number of terms 
is 5. What is the 
ratio? 



80LTTTI0N. 



7—l=6y times the ratio is a f odor, (See HI.) 
^=.QJ^^ product, of ratio used as a factor, 
4 X 64=256j last term. (See I.) 

Or 

4, X 2^-^=4 X j^*'=;^55; last term. 



SOLUTION. 



6-^1=5, times the ratio is a divisor. (See lEL) 
2^=32, product of ratio used as a divisor. 
96-r-32^S^ last term. 

Or 

96-^2^^=96-7-2^=13^ last term, 

SOLUTION. 

567-7-7=81, product of ratio used as afadb&r. 

5—1=4, times ratio is a factor, (See IIL) 

^/81 =3, ratio. Bee Mannal, Beference 310 

Or 

^1/567 W567 ^ ,. 
y-^' = Y-^=S^ratw, 
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4. The extremes of solutiox. 

a geometrical pro- 1^36-^6=256^ prod, of ratio used as afa4stor, 

gression are 6 and 256-7-4=64, 64-t-4=16, 16-^-4=4, 4-^4=1, 

1,536, and the ratio •* (*^ ^^^''^ *^ ''^^ ^ a factor) + 1 (the time 

is 4. What is the ^^ ^^^ extreme is a factor)=5, number of 

number of terms ? ^^^'^' (See IV.) 

_, /S A i. SOLUTION. 

. ^- ™® ^* *®™ 575 X 5=1875, 5 times the last term, 

IS 3, the last term is iS75— 3=1872, 4 tim^s the series, (See V.) 

375, and the ratio IS lofya , i ico ^.^ jf*-L r 

^ ' . , 1872-^4= ^oo, sum of the series, 

5. What IS the sum q^ 

of the series ? 375x5 ---3 ^ ^^ ^^ ^^^^^^ 

5 — 1 

583* Upon the principles and examples in 581, 582, are 
based the 

^ules for Computations in Geometrical ^rogressio9i. 

1. To find the greater extreme. 

BaiM the ratio to a power 1 less than the number of termsj 
and multiply the result by the less extreme. 

n. To find the less extreme. 

Baise the ratio to a power 1 less than the number of terms, 
and divide the greater extreme by this result. 

III. To find the ratio. 

Divide the greater extreme by the less, and extract that root 
of the qux>tient whose index is 1 less than the number of terms. 

TV. To find the number of terms. 

Divide the greater extreme by the less, and this and each suC' 
ceeding result by the ratio, till the quotient is 1. 

The number of divisions will be the number of terms. 

V. To find the sum of the series. 

Multiply the last term by the ratio, from the product subtract 
the first term, and divide the remainder by the ratio less 1. 

See Manual. 
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BMOBI.1SM8, 

6. The first term of an ascending geometrical series is 7, and the 
ratio is 3. What is the 6th term ? 1,701. 

7. The less extreme is 13, the ratio is 4, and the number of terms 
is 7. What is the greater extreme ? 

8. The 5th term of an ascending series is 5,625, and the ratio is 5. 
What is the first term ? P. 

0. The greater extreme is 845,824, the ratio is 2, and the number 
of terms is 12. What is the less exti*eme % 

10. The extremes of a progression of 5 terms are 4 and 64 What 
is the ratio ? 2, 

11. The four terms of a proportion are in geometrical progresdon, 
and the extremes are 8 and 2,744. What is the proportion ? 

Nora 1.— First find the ratio. 8 : 56 : : S92 : 2744, 

12. The extremes of a series are 3 and 234,375, and the ratio is 5. 
How many terms are there in the series ? 8, 

13. The extremes are 1 and yfg-, and the ratio is |-. Find the 
number of terms. 

14. The extremes of a series are 2 and 4,374, and the ratio is 3. 
What is the sum of the series ? 6,560, 

15. What is the sum of 9 terms of the series 2, 10, 50, etc. ? 
Note 2. — The greater extreme must first he found. 976,562, 

16. What debt can be discharged in a year, by paying 1 cent the 
first month, 3 cents the second, cents the third, and so on, in that 
ratio, for the 12 months ? $2,657,20, 

17. If it were possible for a person haying only 1 cent, to double 
his money every month for 4 years, how much money would he 
have ? $2,814,749,767,106.56. 

18. What is the sum of the series 18+6+2+t+|, and so on, 
to infinity ? 

Note S.—When the number of terms in a descending geometrical series 
is infinite, the series is called an Infinite Series, and the last term is 0. 

Hence, — ^^ — = sum. 

19. Find the sum of the infinite series 100+25+6^+1^? 
etc. ISS^. 

20. What is the sum of the series 1, i^, |^, i, . • • to ? 
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SECTION 17. 

IJ\rrB!RBST SY l>ltOG!RJSSSIOJ\rS. 

58l« In Simple Irderedy the amount of any sum is equal to 
the principal, plus the product of the interest for 1 year 
multiplied by the time in years (see 461) ; the principal and 
the amount due at the close of the first year are both taken 
into account ; and the amounts due at the end of the seyeral 
years form an arithmetical series. Hence, in computations of 

Simple Interest by Arithmetical Progression, 

L Ui^ principal is the leas extreme of an arithmetical series ; 
XL The intere^f or 1 year is the common difference; 
in. Ifie number of years plus lis the number of term^ ; emd 
TV. The amount is the greater extreme, 

585* In Compound Interest, the amount of any sum^ for 
any year, is found by multiplying the amount due at the 
end of the preceding year by 1 plus the rate % (see 462); 
and the amounts due at the end of the several successive 
years form a geometrical series. Hence, in computations of 

Compound Interest by Geometrical l^gression, 

L The principal is the less extreme of a geometrical series; 
n. 1 plus the rate is the ratio ; 

m. The number of years plus 1 is the numhei\of terms ; and 
IV. The amount is the greater extreme, 

JPBOBIiEMS. 

1. What is the amount of $500 for 8 years, at 7^ ? at 6^ ? 

2. I have a lease of a building for 9 years, at |50 a year. If I 

allow 6^ interest on the rents from the time they are due, and pay 

the whole amount at the expiration of the lease, how much must I 

then pay ? 

Note 1. — ^As there is no principal at the commencement of the first 
year, there are only 9 terms. $558, 

3. If I save |150 each year, and put it at interest at 10^, how 
much will my savings amount to in 10 years ? $2, 175, 
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4. If a soldier's pension of $100 per annum remains unpaid for 

9 years, how much will then be due him, allowing 6^ simple 

interest ? 

Note 2. — Since the first year's pension has been due 9 years,- and the last 
year's pension is now due, tliere are 10 terms in the series. $1,270, 

5. What is the present worth of an annuity, or annual income, 
of 1300 having 6 years to run, money being worth 85^ ? • 

NoTB 3.^The amount of the annuity due at the end of the 6 years, is the 
sum to he discounted, at %%, 

6. I hired a mill for 5 years, at an annual rent of |600, and paid 
the rent in advance, less the discount of 6«^. How much did I pay ? 

7. After three years, I shall come into possession of property that 
pays $400 annually. How much ready money can I borrow, by hy- 
pothecating 5 years of this income, money being worth 10^ ? 

Note 4. — ^The sum due in 5 years after the income commences, or 8 years 
from the present time, is the amount to be discounted for 8 years, at 10^. 

8. What is the present worth of an annuity of $1000, 4 years in 
reversion (i, e. to commence in 4 years), and then having 7 years to 
run, allowing 8% for the use of money ? 

9. What is the present worth of a perpetual annuity of $1,500, 

to commence 7 years hence, if discounted at 6^ ? 

NoTB 5. — ^The annuity is the interest of a principal that wiU earn. $1,500, 
at 6^. 

10. How much will $10,000 amount to in 5 years, at 6^ compound 
interest ? $13,382,26. 

11. What is the compound interest of $425 for 5 years, at 7^ ? 

12. If you deposit $500 in a savings-bank that pays 5^ on deposits, 
compound interest payable quarterly, how much will your money 
amount to in 3 years ? ^' 

13. What sum of money, at C^ compound interest, will amount 
to $89.54 m 4 years ? $70,92, 

14. The amount is $32,153.83, the time is 8 years, and the rate is 
10^ compound interest. What is the principal ? $15,000, 

15. Find the -^inount of an annuity of $185 for 4 years, at 7^ 
compound interest. $821,39. 

10. A clerk deposited $75 in a savings-bank every 6 months, 
upon which he received 6^ interest compounded semi-annually. 
How much was standing to his credit at the end of 4 years ? 

17. How much is an annuity of $1,200 per annum worth in 10 
years, at 5^ compound interest ? $15^093,17, 




SECTION I. 

686. ^Mensuration embracee the processes of meaaariiig uid 
computing the length of lines, the area of surfaces, and the capaci^ 
of aolida and spaces. (See Chap. 2, 3ec VUI.) 

687. A (7«rj'.fX;Mecontmuallr changes its direction, no part of 
ft being a straight line. 

688. 3'arallel Zines run in the same direction, 
at the same perpendicular distance apart. 

669. An iAcute Angle is less than a right 
angle; saABG. 

690. An Obtuse jtnffle is greater than a 
right angle ; as ABJ). 

Non. — AcDte and obtuse angles are OUique Angles. 

691 A S'lane I^igure, or a ¥lane, is a level surface bounded 
bj lines. 

692. A polygon is a plane bounded by straight lines. 

693. A Seffular Tolygon has all its ndes, and also all ita 
angles eqoaL 

694. A Trianffte is a polygon of three rfdea. o 

695. A !Riffht-Anffled 2'riangie has one right 
angle ; as ABC. 

696. A Sypothenuae is the longest side of a 
right>«ngled triaugle ; i& AG. 

Note. — A flaugle bavlDg three scute angiea la an A&dt-AjigltA THangU ; 
one harlDg one obtuao angle is an OUaie-Anjiied JHangU ; one having all 
ItB sides eiiaal is an SgviUUtral TriangU; one having two sides eqnal is an 
ItoiceUt IHangU ; and one llaTing all its aides unequal l» a SoaUitt TriangU, 

597. A Quadritaterat is a polj- ^' """"■■ 

gon of four sides. 

698. A Parallelogram is 
quadrilateral whose opposite »ades a: 
parallel, and consequently equal. 
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699. A Trapezoid b a quadrilateral hav- 
ing only two sides parallel, 

600. A Trapezium is a qaadrilatera.1 hav- 
ing ndther two of its sides parallel. / 

601. A Xfioffonal is a Btraight line joining 
two oppodte angles of a flgiu«. 

NoTBS.— 1. A regular polygon offlve sides 1b a ibt^iVon; one of iix«ldec 
b%BexagoB; one of seven sides Is it Heptagon; one ol eight sides is sn Oe- 
logon; ooaot nine sides Is a JVoRj^on ,- and one of ten ddes is a iJcoittW"- 

2. Any polygon of more than three sides may be divided, by diagonals 
all meeting at one angle, into as many triangles leas 2 as the polygon has 

3. The total length of the ddea of a polygon is Its Ferimettr ; ui^ the 
lengtli of the clreumference of a circle la Its Ptriphery. 

602. The Seue of a figure is the ude on which it is sopposed 
to stand; 

603. The Vertex b tiie point oppomte, &nd furthest from tbe 
base; and 

60L The Altitude is the perpendicular hei^t of the vertex 
•bore t^ base. 




605. A S^sm ia a solid whose basesorends are equal, parallel 
polygons, and whose mdes are parallelograms. 

606. A Cylinder is a round solid of uniform diaiaeter, whose 
bases or ends are equal, parallel circles. 

607. A pyramid is a solid virhose base is a polygon, and whose 
udes are triangles, terminating in a point or vertes. 

608. A Cone is a round solid whose base is a circle, whose top 
terminates in a point or Tertex, and whose slant height is a stnught 
iin* J^iag wholly in the curved surface, 
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609. A Sphere, or a Globe, is a solid bounded by one surface, 
which, in every part, is equally distant from a poiat within, called 
its center. . 

NoTB. — One half of a sphere is a Bemisphere, 

610. Similar Surfaces have their several angles equal each to 
each, and their sides about the equal angles proportional. 

61L Similar Solids are contained by the same number of 
dmilar surfaces, similarly situated. 
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SECTION II. 

MBJ\rSlT'B;±TIOJ\r OF' ZIJSTBS. 

612. Some of the principles of mensu- 
ration can only be proved by a Geometri- 
cal analysis. Thus, this diagram illus- 
trates the first of the following Geomet- 
rical Principles, but the illustratioji is 
not an analysis of the principle. 

Geometrical ^rinciples.^ 

I. llieaqua/reoftTiehypoth^nuseofariglvtr 
angled tricmgle is equal to the sum of the 
squares of the other two sides. 

n. The diameter of a circle : the d/rcmnference : : 113 : 355, 

Note.— By 11. we find that, if the diameter of a circle is 1, the circumfer- 
ence is 8.14159, nearly. For ordinary purposes it is sufficiently accurate to 
call the circumference of a circle, 8f times the diameter. 

1. Robert lives 117 rods north, and the school-house is 156 rodsea«t, 
from the comers. What is the distance across the fields from BobiBrt's 
house to the school-house ? 195 rd, 

2. What 18 the length of a hand-rail to a flight of 16 stairs, each 13 
inches wide and 9 inches high ? 20 ft. 

8. My house is 24 ft. wide, the ridge is 9 ft. higher than the sido 
walls, and the eaves project 1 ft. 6 in. beyond the sides of the housa 
How wide is each side of the roof? 16 ft. 6 in. 

4. A ladder 89 ft. long reaches to the top of a building, when its 
foot stands 15 ft. from the building. How high is the buildlo^t 
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5. From tlie top of a certain building, 36 feet high, to the opposite 
Bide of the street, is 164 feet. How wide is the street ? 160 ft, 

6. Two streets, one 48 and the other 64 feet wide, cross at right 
angles. What is the distance between the diagonal comers ? 

7. What is the side of a square whose diagonal is 50 feet? 

8. Bound a cylinder 5 ft. 10 in. high and.l ft. in circumference, a 
string is wound spirally from bottom to top, passing 14 times round. 
How long is the string ? 

0. The slant height of a cone is 21.8 inches, and the diameter of the 
base is 2.64 inches. How high is the cone ? 21,76 in, 

10. A pole 45 fk. high is supported by three guys attached to the 
top, and reaching the ground at the distances of 60 ft., 108 ft., and 
200 ft. from the foot of the pole. What are the lengths of the rods? 

75 ft.; 117 p,; 205ft. 

11. What is the circumference of a circle 8 feet in diameter? 

12. What is the length of the tire on a carnage wheel 5 feet in 
diameter? 

13. What is the circumference of a lake 721 rods in diameter ? 

14. What is the girth of an oak log which is 32 inches through ? 

15. Find the diameter of a circle which is 33 rods in circumference. 

16. In a park is a fountain whose basin is 8 ch. 201. in drcumfer. 
ence. What is the diameter of the basin ? 

17. The extreme end of the minute-hand of a town clock moves for- 
ward 19 inches in 12 minutes. How long is the minute-hand ? 

SECTION III. 

613. By examining this diagram, we see 
Ut, The diagonal AG divides the parallel- 
ogram into two equal parts; and conse- 
quently, the area of the triangle ABG is 
equal to one half the area of the parallelo- 
gram ABGB, or to \oiABy.BG, (See 188). 

2d, The areas of the triangles AFE and 
BFE are equal to one half the areas of the 
/xanilielograms AFEB and BFEG^ respectively ; consequently, the 
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area of the whole triangle ABE is equal to one half the area of the 
parallelogram ABCD^ or to the area of the triangle ABG, Hence 

I. The a/rea of a triangle is equal to one Tialf the a/rea ofaparaUeUh 
gram having the same lase and altitude; or 
n. To one half the prodiust of its base mvUiplied ly its altitude, 

614. If in the rhombus ABCB, the line BE be B c 

drawn perpendicular to the base, and the part AEB 
be placed on the opposite side, the line AB on BG, 
the figure EFCB will be a square. 

By the same process, the rhomboid will be re- A E b p 

duced to a rectangle. Hence 

The a/rea of any pa/raUdogra/nh is equal to the jproduct of the lasf 
multiplied ty the altitude, 

615. If the right-angled triangles Aas and Ble 
be applied to the spaces Bde and Gce^ respec- 
tively, the figure e^xxL will be a rectangle, equal 





in area to the trapezoid ABGB^ because the ^ * b B 

side DC/ will be increased as much as the side ^^is diminished; 

ABa- gb 
AB-\- GB will equal db + cd; and db oi cd will equal ^ . Hence 

616. The a/rea of a trapezoid is equal to the product of one half the 
sum of its pa/rallel sides multiplied by its altitude, 

617. From what has been said in 613^ 614) it is evident that 

I. The a/rea of any polygon is equal to the sum of the areas of any 
set of triangles into which it may be divided; and 

n. The a/rea of a regular polygon is equal to one half the product of 
the periphery multiplied by the altitude of one of its equal triangles, 

618. Geometrical l^rinciptes. 

L The area of a drde is equal to the product of one half the dreum- 
ference and one half the diameter; or 

n. To one fourth the product of the circumference and diameter; or 

in. To the product of the square of the diameter multiplied by .7854, 

IV. The surface of a sphere or globe is equal to 4 times the a/rea of a 
circle of the same dig/meter, 

V. The a/reas of simUa/r figures a/re to each other as a/re the squares 
9f amy OTie of their similar dimensions. See Manual 
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1. The base of a right-angled triangle is 13 indies, and the peipen< 
dicular is 8 inches. What is the area ? 48 sq. iru 

2. How many feet of boards will it take to cover the gable of a bam 
82 feet wide, the ridge being 8 feet above the plates ? 

8. The base of a triangle is 8 ft. 1 in., and its area is 2,861^ sq. in. 
What is its altitude? 4/^' H ^^• 

4. The base of a rhomboid is 223 feet, and its altitude is 96 feet. 
What is its area? 

5. Find the area of a trapezoid whose sides are and 17 inches long, 
and 13 inches apart. 1 sq.ft. 25 sq, %n. 

6. How mnch lumber in an inch board 12 ft. long, 16 in. wide at 
each end, and 8 in. wide in the middle ? 12 sq, ft, 

7. What is the area of a circle 20 feet in diameter ? 

8. M7 horse is tied tp. a stake in the pasture, by a rope 11 ft. long. 
On how much land canBe graze ? 880,1336 sq, ft 

9. The area of the bottom of a tin pan is 196 sq. in. What is its 
diameter? '^- 15,79 in, 

10. How many square inches of map surface on a 15-inch school 
globe? 706,86, 

11. The slant height of a pyramid is 11 inches, and the base is 4 
inches square. How many square inches on the entire surface ? 

12. The periphery of the base of a cone is 40 inches, and the slant 
height is 38 inches. How many square inches are there on the lateral 
or convex surface ? 

NoTB. — The cone may be regarded as a pyramid of an infinite number of 
sides, and the periphery of its base as the sum of the bases of all the tri- 
angles which form its convex sur&ce. 5 sq.ft. Ifi sq, in, 

18. What is the surface of a prism 18 ft. long and 21 in. square ? 

14 What is the surface of a round pillar 14 inches in diameter and 
80 feet long? 

15. How many feet of inch lumber in a box 6 ft. 6 in. long, 4 ft. 2 in. 
wide, and 8 ft. 2 in. deep, inside measurement? 

16. Two men start from the same place, at the same time. One of 
them travels south, at the rate of 3 miles an hour, and the other 
west at the rate of 4 miles an hour, for 7 hours. They then travel 
directly towards each other, at the rate of 8^ miles an hour, till they 
meet. How many hours do they travel, and how many square miles 
do they travel round ? 
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SECTION 17. 

MBJ^rSZr^QLTIOJV- DIP CATA.CITIBS. 

619. The capacity of a prism or a cylinder 
4, 5, or 6 feet in length, is 4, 5, or 6 times as 
mncli as 1 foot in length of the same prism 
or cylinder. (See 191.) Hence, 

The eapadti/ of a prism or cylinder i$ eqtud 
to the product of the a/rea of its lose muUiplied 
Ify its length. 

Note.— Lumber 1 inch thick or less is sold by surface measure. If more 
than 1 inch thick, it is computed at this thickness ; i. e., the product of the 
surface measure in square feet multiplied by the thickness in inches, is the 
number of feet of lumber of standard thickness. 

620. Geometrical Principles. 

I. The solidity of a pyramid is ^ that of a prism, and the solidity 
of a cone ^ that of a cylinder, having the same hose and altitude, 

n. 27te solidity of a spTiere is § that of a cylinder whose diameter 
and altittide are^ each, equal to the diameter of the sphere, 

m. The capacities of similar solids a/re to eo/ch other as a/re the cubes 
of an/y one of their similar dimensions. Bee Manual. 

1. The ends of a prism 20 feet long are right-angled triangles, the 
two shorter sides of each of which measure 16 and 20 inches. Find the 
cubic contents of the prism. 

2. How many feet of timber in a log 31 feet long and 17^ inches in 
diameter? 51,78+, 

8. I have a cylindrical cistern 6 feet in diameter and 8 feet deep. 
What is its capacity in hogsheads? 26hhd, 54-05+ gal, 

4. The area of the base of an octagonal pyramid is 78 sq. fb., and its 
altitude is 19 ft. 6 in. What are its cubic contents ? 

5. What are the cubic contents of a cone 7 ft. in diameter at tha 
base, and 16 ft. 9 in. high ? 

6. Find the solidity of a 13-inch school globe. 

7. The capacity of a hollow globe of glass is 65.45 cubic inches. 
What is its diameter ? 
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8. A leaden ball 1 inch in diameter weighs ^ lb. How much does 
a leaden ball 5 inches in diameter weigh ? ^^fi ^* 

9. A cast-iron ball 4 inches in diameter weighs 9 lb. What is the 
weight of a cast-iron ball 7 inches in diameter ? -^^f lb, 

10. A marble monument consists of a pedestal 18 inches square and 
8 feet high, on which stands a pyramid 16 inches square and 7 feet 
high. What did it cost, at $16.25 per cubic foot ? $177,09. 

11. A log chain and 8} quarts of water fill a cubical box whose inside 
edge measures 8 inches. How many cubic inches are in the chain ? 

13. In a stick of timber 50 feet long, and 7 x 10 inches, there are 
how many feet, timber measure ? How many feet, board measure ? 

18. Find the contents, in timber measure and in board measure, of a 
stick of timber 18 ft. long, 12 in. wide, 15 in. thick at one end, and 10 
in. thick at the other. 

14. Find the side of the largest square stick of timber that can be 
cut from a log 2 feet in diameter. 17 inches, nearly. 

15. How much will the flooring for a twostory house 24 x 82 feet 
cost, at $40 per M., the flooring being IJ inches thick ? $76.80. 

16. How much lumber in a stock of 9 boards 18 ft. long, 9 in. wide, 
and li in. thick ? ^^^A 

17. I wish to have built in my cellar, a cistern that shall hold 20 
hhd., and to have it a cylinder 5 ft. 10 in. in diameter. How deep will 
it be? 6ft S.6S+in. 

18. How much 2-inch plank must I buy for a 5-foot walk on the 
street sides of a comer lot 4x8 rods, the walk to be placed 2 ft. 6 in. 
from the fence ? And how much will it cost me, at $16 per M. ? 

19. In a granary is a bin 121 ft. long, 8 ft. 7 in. wide, and 6.4 ft. 
deep. How many bushels of grain will it hold ? 

20. What is the capacity, in hogsheads, of a rectangular cistern 12 ft. 
long, 8 ft. wide, and 6 ft. 4 in. deep ? 

21. A laborer built a wall 5 rd. long^5 ft. thick at the bottom, 2 
ft. thick at the top, and 5 ft. high, in 2 days, building 2 ft. in height 
the first day. On which day did he lay the most wall? 

22. If a trough 5 feet long holds 12 pailfuls of water, how many 
pailf ulfl will a similar box hold that is 8 feet long. 

28. If a pint of wine will fill 15 cone-shaped wine-glasses, how 
many times will a gallon of wine fill a similar glass of 1^ timos the 
diameter at the top ? 35-^. 



CHAPTER 12* 

MISCELLANEOUS PROBLEMS 




1. The quotient is 436Hi, and the divisor is 735. What is the 
dividend ? 

2. A cubic foot of water weighs 62 lb. 8 oz. What is the pressure 
on 1 acre at the bottom of the sea, where the water is 1,000 fiithoms 
deep? 

3. Find the prime factors of .5313. 

4. The expenses of an excursion party, consisting of 8 gentlemen 
and 9 ladies, were $2.40 a piece, which were paid by the gentlemen. 
How much did each pay ? 

5. $.725 is what fraction of $1 ? 

6. How many feet in .735 of a nule ? 

7. If the cost of manufacturing kip boots is $460 a pair, and they are 
sold at 25^ profit, what is the selling price ? 

8. If 33i lb. of tea cost $29^, how much will 12^ lb. cost ? 

9. How much lumber in a stock of 12 boards 14 ft. long and 10 in. 
wide? 

10. A grocer bought 7 doz. brooms (^ $2.25, and retailed them at 
$.31i apieco. How much did he gain on the lot ? 

11. One week. 2,230 barrels of flour, which cost $9.25 per barrel, 
were received at the port of Cleveland, and it was sold at the rate of 
$3.15 per sack of 49 pounds. What was the gain ? 

12. How many pickets each 3 inches wide, placed 3 inches apart, will 
it take for a fence round a lot 4 x 10 rods ? 

13. What is the shortest distance that is an exact number of times 
a 1-ft. rule, a 2-ft. rule, a yard-stick, and a 10-ft. pole? 

14. At $3.25 per C, how many broom handles can I buy for $26.52? 

15. After 4% of a flock of sheep had been killed by dogs, and 68 
had been sold to a butcher, ^ of the original flock were left. How 
many sheep were in the flock at first ? 

16. If 21 J bushels of oats are required to seed 9 J acres, how many 
bushels will be required to seed a field of 17.2 acres? 

17. How many sheets of tin, each 14 x 22 in., will it take to cover a 
roof, each side of which is 30 ft long and 18 ft. 4 in. wide? 
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18. A printer's price for business cards is $2.75 for the first himclred, 
and $1.25 per hnndred for any number after the first hundred* How 
much will 1,500 cards cost ? 

19. A man, dying, leaves an estate of $53,166, but it is incumbered 
to the amount of $17,496. His widow receives i of what remains after 
paying the incumbrances, and the balance is divided equally among 5 
children. What is the widow's share ? How much does each child 
receive? 

20. A fruit dealer pays $4.25 per bushel for 8 bushels of chestnuts^ 
and sells them at $.10 a pint, tin measure. What are his profits t 

21. What fraction equals .00096 ? 

22. A grain buyer paid $1.40 per bushel for 2,380 bushels of wheat, 
and $.50 per bushel for transportation to New Yo^k, where he sold it 
at a loss of 20^. How much did he lose? 

23. If 25 cows average 9 quarts of milk each, per day, through the 
year, and it is sold at an average of 7 cents per quart, and the expenses 
of keeping and labor are $78 per head, what are the annual profits ? 

24. What will be the &ce of a eight draft on New York, that costs 
$664 in Louisville, Ey., exchange on New York being ut Bi% premium ? 

25. I invested one half of my capital in bank-stock, and the biJance 
in R.R. stock. I gained 11^ on the bank-stock, and lost 7^ on the 
RR. stock, and my net gain was $175. How much was my capital ? 

26. If I buy 1,600 bushels of oats in lowa^ at a net cost of $.56 per 
bushel, transportation included, and sell them in New York @ $.54 
how much do I gain ? 

27. A grocer paid $22.75 for a barrel of mess pork, and retailed f of 
it at $.12^ per lb., and the balance @ $.14. What were his profits? 

28. Portland, Me., is in latitude 43*' 39' north, and L. Titicaca, on the 
same meridian, is in latitude 16^ 42' south. How many miles, air 
line distance, from Portland to L. Titicaca ? 

29. A note at 8 mo. for $750, with interest, was discounted by a 
Boston bank, 3 months after date. What were the proceeds? 

30. If three men can build a sidewalk 240 ft. long and 6 f^. wide, in 
15 days, in how many days can 5 men build a walk 180 ft. long and 4 
ft. wide? 

81. A mechanic contracted to work a year for $40 per month, his 
wages payable at the end of each month. Nothing was paid him till 
the close of the year, when he received the whole amount, with 8^ 
interest. How much did he receive ? 
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82. A tax of $3456 is levied on a Union school -distiict, whose 
assessed valnation is $493,125. What is the rate? 

33. In the above-mentioned district A's property is assessed at $750, 
B's at $3^850, C's at $1,600, and D's at $;14500. How tnuch is each one 
of them taxed? 

84. Memorandum :— Nov. 19, 1886, gave a note for $1,650, with ^% 
interest. Jane 18, 1868, paid $125; Oct. 25, 1868, paid $475. March 
4, 1869, took up the note. How much was the last payment ? 

35. How many squares of flooring in a floor 44 x 75 ft.? 

. 36. In the right wing of an army there were 18,675 men, in the 
center 23,518, and in the left wing 11,498. The left wing was re-in- 
forced by 16,488 new troops, and the center by 3,486. The command- 
ing general then ordered 9,894 men from the left wing to the right, 
and 5,145 from the right wing to the center. How many troops were 
th^n in each division of the army ? 

37. A pile of 4-foot wood 244 feet long and 5 feet high, was sold for 
$152.50. What was the price per cord ? 

38. What is the commercial weight of a nugget of gold that weighs 
8 oz. 3 pwt. 19i gr. ? 

39. A merchant sold broadcloth at S% less than the marked price, 
and yet made a profit of 25^. At what % advance on cost were the 
goods marked? 

40. A miller pays $1.45 per bu. for 225 bu. of wheat. If 4.5 bu. make 
1 bar. of flour, and he sells the ship^itufis for $54.75, at what price 
per bar. must he sell the flour, to realize a net profit of $104.50 by the 
transaction ? 

41. A 100-acre farm is a trapezoid in shape, the shorter of the two 
parallel sides being 64.7 rods, and the longer 135.3 rods. How tax 
apart are these two sides? 

42. A box of glass contains 50 sq. ft. How many panes in each of 
three boxes of glass, marked, respectively, 8 x 10, 9 x 16, and 10 x 18 ? 

43. For what amount must I draw my note, payable in 60 days, to 
obtain a discount of $250 from a Philadelphia bank ? . 

44. A teacher receives a salary of $1,050» and 0% of his expenses 
equals 20^ of his savings. How much does he save yearly ? 

45. If the transportation of 51.2 tons of freight coets $268.80, how 
much should be paid for the transportation of 32 J tons ? 

46. I paid li<^ for an insurance of $1,075 on a building worth $1,5001 
If the building should bum, what would be my loss ? 
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47. A field, which is 3i times as long as it is wide, contains 23.4 
acres. What are its dimensions? 

48. A block of marble contains 54H cubic feet, and the length, 
breadth, and thickness are as 7, 4, and 1. What are the dipiensions ? 

49. } mi. + 7^ rd. + § 7d.=what distance? 

50. A note for $356, dated Mar. 10, at 10 mo., with interest at 7^, 
was discounted at the American Exchange Bank of New York City, 
Aug. 25. What were the proceeds ? 

51. A drover bought 135 head of cattle @ $23, and 147 head @ $19, 
and shipped them to New York, at a cost of $1,597. He sold 163 head 
@ $37, and the balance @ $31. Did he gain or lose, on the whole drove, 
and how much ? 

52. The latitude of Chicago is 41° 54' N., and Mobile is WejWo 
miles S. of Chicago. In what latitude is Mobile ? 

53. I sold a horse for i more than he cost me, receiving $216 for him. 
How much did he cost me ? 

54. A cannon-ball 15 inches in diameter weighs 456 pounds. What 
is the diameter of a 260-pound shot ? • 

55. A mechanic having $852.75, paid f of his money for a half-acre 
lot of land. How much would an acre cost, at the same rate ? 

56. A sixty-day note for $237.40, dated Poughkeepsie, N. Y., June 21, 
was discoimted at the Second National Bank of Troy, June 28. How 
much money was received? 

57. How fjBjr is it from one of the lower comers to the diagonal upper 
comer of a room 20 ft. long, 16 ft. wide, and 12 ft. high ? 

58. When it is 9 o'clock, A. M., at Cincmnati, 84** 24' west, it is 9 
o'clock 47 min. 12 sec, A.M., at Montpelier. What is the longitude 
of Montpelier? 

59. A farmer exchanged 2 bu. of beans @ $1.81i, for sugars at $.10 
and $.11 per lb., taking the same quantity of each kind. How many 
pounds of sugar did he receive ? 

60. What is the interest, in this State, on a mortgage for $490, for 1 
yr. 5 mo. 24 da. ? 

61. A and B were partners in business, with a capital of $1,250, of 
which A famished $750. At the end of the first year A*s share of the 
profits was $340.65, when B sold his interest to C for $637.50. At the 
end of the second year C*s share of the profits was $247.80, when he 
bought A's interest for $876.74. How much did A and B each make ? 
And how much had C invested more than he had realized ? 
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62. From the product of the sum and difference of 3.6 and 2.24, sub- 
tract the difference between the squares of 3.6 and 2.24. 

63. A can build 50 rods of fence in 14 days, 6 can build it in 25 days, 
C in 8 dayS) and D in 20 days. In what time can they biuld it, if they 
all work together ? 

64. The product is 5, and the multiplier is J off of a. What is the 
multiplicand ? 

65. One day a boy bought peaches at the rate of 3 for 4 cents, and 
sold them at the rate of 2 for 5 cents, and cleared $4.20. How many 
peaches did he buy and sell ? 

66. If each one of us breathes 30 cubic feet of air per hour, in how 
long a time will we breathe as much air as this school-room contains? 

67. What is the equated time for the payment of $100 due in 6 mo., 
$120 due in 7 mo., and $160 due in 10 mo. ? 

68. Pekin is in 118° E. longitude, and San Francisco is in 122° W. 
longituda When it is noon at Pekin, what is the hour at San Fran- 
cisco? 

69. The floor of a public hall 56 x 84 feet, is of boardti 14 feet long and 
6 inches wide, which are nailed with 10-penny nails, 8 to each board. 
Allowing 68 nails to a pound, how many pounds of nails are in the 
floor? 

70. There are 22 J bricks to a cubic foot of brick wall. What part 
of the wall consists of mortar ? 

71. How many bricks in the walls of a house 48 ft. long, 25 feet wide, 
and 18 ft. high, the walls being 1 foot thick, and allowing 2i% for 
openings? 

72. If 2i yd. of cassimere @ $1 J are worth as much as .7 of a ton 
ofcoal, how much is the coal worth per ton ? 

73. When 8 eggs sell for $.25, what are they worth per dozen ? 

74. What is the least common multiple of the fractions J, f , f i 
and J? 

Note. — ^Beduce the fhu^Ions to least Bimilar fVactions. 

75. What is the least common multiple of 222, 104, 68, 54, and 34 ? 
What is the greatest commbn divisor of the same numbers? 

76. The Oswego Starch Co. drew on a customer in Milwaukee for 
$1,275, at 60 days after sight. The bank charged i^ for collecting, and 
required 2 days for transmission each way. Exchange on Milwaukee 
being at li% discount, what were the proceeds of the draft ? 
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77. At $.86 per sq. yd. for plastering, and $.^5 per roll for paper, 
banging, how mucli will it cost to plaster the walls and ceiling, and 
paper the walls of a room 18 x 16 x 9 ft., making allowance, in paper- 
ing, for 2 windows, each 3 x 6 ft., and 3 doors, each 8 x 7 ft., the wall« 
paper being 1 ft. 6 in. wide and 7 yd. in a roll t 

,78. A 4Tod road extends along one end and one side of a farm which 
is 90.5 X 120 rd., the farm extending to the middle of the road. How 
mnch of the farm is in the road ? 

. 79. How many days will it take a ship to sail from St. John's, New- 
foundland, to Yalentia Bay, Ireland, a distance of 1,950 miles, if she 
Bails at the rate of 9.5 knots per hour ? 

80. What length of a board 9 inches wide will make a square foot ? 

81. At $18.50 "per M., what is the value of a stock of 13 boards each 

14 ft. long, 16 in. wide at one end, and tapering to a point.? 

82. My agent in Toledo bought 5,000 barrels of apples @ $1.60, com 
mission 2i%, I sent him a draft for the amount, which I purchased 
at i% discount. I paid $.30 a barrel to transport the apples to New 
York, and sold them @ $2.10. What. were my profits t 

83. In a straight line between two 
buildings steading on opposite sides 
of a public square, is a post. The 
building, A, is 55 ft. high, and B 
64 fib. From the foot of the post to 
the base of the building, B, is 76 ft. ; 
from the top of the post to the top of 

the same building is 95 ft. ; and from the top of the post to the top of 
the building. A, is 80 feet. What is the height of the post ? 

84. What is the horizontal distance between the buildings? 

85. What is the distance from the top of one building to the top of 
the other ? 

86. The average diameter of the earth is 9,111 miles. How many 
square miles on its surfieu^ ? 

87. Iilnd the number of cubic miles in the earth. 

88. If 6 masons build a pier 35 ft. long, 18 ft. high, and 4 ft. wide, in 

15 days of 8 hours each, how many masons will be required to build a 
pier 48 ft. long, 21 ft. high, and 5 ft. wide, in 12 days of 10 hours each? 

89. Divide an estate of $7,500 among 3 children, 10, 12, and 15 yeais 
old, so that their respective shares, at 7% interest, shall amount to 
the same sum when they are 21 years old. 
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90. A mortgage for $13^75, dated St. Lotus, Mo., Oct. 10, 1865, 
bears tlie following indorsements : May 7, 1866, $1,250 ; Dec. 11, 1866, 
$760; June 23, 1867, $500; Nov. 8, 1867, $850; July 20, 1868, $350. 
The mortgage was taken up Jan. 1, 1869. What amount was then 
paid? 

91. What is the present value of a paid-up lease having 4 years to 
run, if the property will rent for $2,000 per annum, money being 
worth 6^ compound interest? 

92. A carpenter, a mason, and a painter built a house, by contract, 
for $3,000. The carpenter worked 108 days, the mason 72 days, and 
the painter 45 days, and the materials used cost $1,775. How much 
did each man receive for his labor? 

93. Last year my expenses, which were S(H of my last year's income, 
equalled 96^ of my expenses this year, and my income equalled 75^ 
of this year's income. Last year I saved $480. How much do I save 
this year? 

94. A broker bought 115 shares of Express stock at 79^. He ex- 
changed 63 shares at 85 for XJ. S. 5^20's at 111, and the balance at par 
for RE. stock at 78. He afterward sold the 5-20's at 116^, and the 
R.R. stock at 72. Did he gain or lose, and how much ? 

95. Find the balance of the following account, and the equated time 
fot its payment: 

Dr. Geo. H. Thomas; Cr. 
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96. A widow who is left with a daughter 16, and a son 8 years old, 
is to have the income of property that pays an annual rent of $1,500 
above taxes and repairs, till the daughter is 21 years old. The daugh- 
ter is then to have the income, till the son attains his majority, when 
the . property is to be his. How much is each one's interest in the 
property trotth to-day, money being worth 6^ simple interest ? 
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ANNUAL INTEREST. 

A. In Vermont, a note or other written obligation containing the 
words "with interest annually," or "with annual interest," is a 
legal contract on the part of the maker of such obligation, to pay 
the interest on the principal at the end of each year, whether the 
principal or any part of it is due or not. If he fails to pay the in- 
terest when it becomes due, — i, «., at the end of each year, — the law 
allows to the holder of the obligation, in the nature of damages, 
simple interest on the unpaid yearly interests until they are paid ; 
but it does not allow interest on this interest. 

B. ^nfiieal jn teres i is the interest allowed when, by the 
terms of a note or other written obligation, interest becomes due 
and payable at the end of each year. 

C. The Vermont statute of 1866 provides that, when notes, bills, 
or other obligations draw annual interest, and any part or the 
whole of this interest remains unpaid — 

First. — " Tlie annual interests that remain unpaid shaU de subject 
to simple interest from the time they 'become diie to the time of final 
settlement ;^^ and 

Second. — " ^ in any year, reckoning from the tim^ such annual 
interest "began to accrue, payments h/ive been made, the amount of such 
payments at the end of such year, with interest thereon from the time 
of payment, shall be applied : first, to liquidate the simple interest that 
has a/xrued from the unpaid annual interests; secondly, to liquidate 
the annual interests that have become due ; and thirdly, to the extin- 
guishment of the principaiy 

The practical applications of the several provisions of this law 
are properly embraced under two cases, namely : 

I. When no partial payments have been made ; and 
11. When partial payments have been made. 

Entered according to Act of CongreBS, in the year 1873, by Habfbb &, Bbothxbs, 
in the Office of the Librarian of Con^ese, at Washington. 

15 
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CA.SB: I. 

No Partial Payments. 

FIBST METHOD. 

D. Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

SOLUnOK. 

Interest (m principal due at end of each year^ $850 x ,06 =$51, 

" " " for 5 pears, $51x5 =$255 

" " l8tf/earlyint.for4yr,,$51x,SjK=.06x4)= 12,2i 

" " 2d '' " " 5" 51 X, 18 (=,06x3)=^ 9,18 

« « Sd " " *' 2'' 51 X, 12 (=,06x2)= 6,12 

« " ^A " " " i " 51 X ,06 = 3.06 

Totalinterest, $285,60 

Explanation* — The interest due on the principal at the end of 
each year is $51 ; and in 5 years it is $255. The $51 of interest due 
at the end of the first year draws simple interest for 4 years ; the $51 
due at the end of the second year draws simple interest for 3 years ; 
the $51 due at the end of the third year draws simple interest for 2 
years; the $51 due at the end of the fourth year draws simple 
interest for 1 year ; and the $51 due at the end of the fifth year 
draws no interest. The sum of the interest on the principal for 5 
years, and the simple interest on the $51 of yearly interest for 4 
years, 3 years, 2 years, and 1 year, is $285.60, the total interest 
required. 

Ex. 2, How much interest will accrue on a note for $850 in 4 yr. 
8 mo. 12 da., interest payable annually ? 

BOLUTION. 

4yr.8mo, 12 da,=28,2%=,282. 

Interest due on principal at the end of each year, $350 x ,06=$21, 

Interest on principal for 4 yr. 8 mo, 12 da,, $350 x ,282=$ 98,70 
** " 1st yearly int. for 3 yr. 8 mo. 12 da., $21 x ,222= 4,662 
« " 2d " " '' 2 "• 8 " 12 " 21x.l62= 3.4 
« " 3d " " " i " ^ " 12 " 21 X, 102= 2.1 
« « 4th " " " 8 " 12 " 21 X ,04£ = ,882 

Totalinteresty $109,79 
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£• From these two examples it will be seen that, when interest 
is payable annually, the total interest of any sum of money for any 
given time, is made up of the interest on the principal for the whole 
time^ aiid the simple interest on each year's interest of the principal 
from the time it is dtie until paid. 

TItOBIiEMS, 

Interest being payable annually, what is the interest 

1. Of $650 for 4 years 7 $170,04. 

2. Of $1,375 for 3 yr. 9 mo. ? -i^S.^** 

3. Of $287.50 for 5 yr. 4 mo. 15 da. ? $105.01. 
4 Of $3,125 for 2 yr. 11 mo. 20 da. ? What is the amount ? 

F. Thus far, the simple interest on each year's interest of the 
principal has been found by a separate computation. The whole 
amount of this simple interest may readily be found by one com- 
putation, as is shown in the next two examples. 

Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

SOLUTIOK. 

Interest on principal dice yearly, $850 x .06 = $51. 

1 yearns interest draws simple int. for iyr.-\-3 yr. -\-2yr. + lyr.=10 yr. 
Simple interest on 1 yearns interest for 10 yr., 

$51 X .60 {=.06 X 10) z= $ SO. 60 
Interest on principal for 5 yr., $850 x .30 {= .06 x 5) = 255 

Total interest, $285.60 

Explanation. — $51, the interest due at the end of the first year, 
draws simple interest for the second, third, fourth, and fifth years ; 
$51, the interest due at the end of the second year, draws simple 
interest for the third, fourth, and fifth yeara ; $51, the interest due 
at the end of the third year, draws simple interest for the fourth 
and fifth years; $51, the interest due at the end of the fourth 
year, draws simple interest for the fifth year ; and $51, the interest 
due at the end of the fifth year, draws no interest. 

From this we see that the same sum, $51, is at simple interest 
for 4 yr. 4- 3 yr. + 2 yr. + 1 yr., or 10 yr. in all. $30.60, tlie 
interest on 1 year's interest for 10 years, + $255, the interest on the 
principal for 5 years, is $285.60, the total interest required. 
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Ex. 2. What is the interest of $350 for 4 yr. 8 mo. 12 da., interest 
payable annually ? 

SOLUTION. 

Interest due on principal at the end of each year^ $350 x ,06 = $21, 

1st yea/r*s interest d/raws simple interest for S yr, 8 mo, 12 da, 

2d " " " . " " ''2 8 12 

Sd " " " " " ''18 12 

Jfth " " " " " " 8 12 

Or 1" « « • " u u 8yr, 9 mo, 18 da. 

Simple interest on 1 year's interest for 8 yr, 9 mo, 18 da., 

$21 X ,528 = $11,09 
Interest on principal for 4yr,8mo, 12 da,, $350 x ,282^ = 98,70 

Toted interest, $109.79 

0. When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the First Method, 
is made up of 

1. Th^ interest on the principal for the whole time ; and 

n. The simple interest on one yearns interest for the sum of the 
periods of time the several yearly interests remain unpaid. 

Interest being payable annually, find the interest of 

5. $275 for 3 years. $5247, 

6. $241 for 4 yr. 2 mo. ^ Ljf'^ 

7. $3,675.87} for 3 yr. 9 mo. 24 da. $913.90, 

8. $1,000.46 for 5 yr. 3 mo. 16 da. Find the amount. 3 UU.7 '^^^ 

» 

SECOND METHOD. 

H. Ex. 1. A note for $850, with interest annually, was taken up 
at the end of 5 years. How much interest had accrued ? 

5 vr. — If/r. ^ SOLUTION. 

Interest on principal for 5 yr,, $850 x .30 (= ,06 x 5)= $255 
Simple interest on this interest for 2 yr,, 

$255 X .12 (=.06 X 2)=^ 30.60 

Total interest^ $285,60 
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Explanation. — The interest due at the end of each year be- 
comes a principal, which draws simple interest for the remainder 
of the time. In this example we have $51 of yearly interest on 
interest 4 years, $51 on interest 3 years, $51 on interest 2 years, 
and $51 on interest 1 year; or $51 on interest 10 years in all. 
Since the interest of $1 for 2 years = the interest of $2 tor 1 year ; 
the interest of $1 for 3 years = the interest of $3 for 1 year ; and 
so on, we have 

Int. of $51 for 4 yr.=:int. of 4 x $51, or int. of $204,for 1 yn 
" 51 " 3 ** == " 3x 51, " " 153, " 1 ** 
" 51 " 2 " = " 2 X 61, " " 102, " 1 " 
" 51 " 1 " = '' 51, " 1 " 

" 51 " 10 " = " 10 X $51, " " $510, " 1 " 

Int. of 5 X $51 fori of 10 yr. ] 

/5 yr. - 1 yr. \ ^ [= " 2 x 255, " " 510, " 1 '' 
or(-^^-=J2yr.J 

The interest on the principal for 5 yr. = five times $51 ; | of 
10 yr. = 2 yr. ; and the simple interest on $51 for 10 yr. = the 
simple interest on 5 times $51 for | of 10 yr. or 2 yr. But J of 

one year less than the given time I ~~ — —) = 2 yr., the time 

for which all of the yearly interest draws interest. We therefore 
subtract 1 from the number of years, divide the remainder by 2, and 
find the interest on $255 for the time indicated by this quotient, 
2 yr. Adding the two results, we have $285.60, the total interest 
required, the same as by the First Method. 

vtex. 2. How much interest is due on a note for $350, at the end 
of 4 yr. 8 mo. 12 da., interest payable annually 

BOLirrioN. 
'"^ y^. ^ g ^^ ^^ ^ ^2yr,2 mo. 12 da, = 13,2^ = ,1S2. 

Interest on principal for 4 yr., $350 x .J^4 {= ,06 y. Jf) = $84 
Simple intireat on this int. for 2 yr, 2 mo^ 12 da,, $84 x, 132— 11,09 
Interest on principal for S Tno. 12 da,, $350 x .042 = 14.70 

Total interest, $109.79 

Explanation. — Interest is due at the end of each year for 4 yr., 
making 4 times 1 year's interest. At the end of 4 years, the simple 
interest of the yearly interests is equal to the interest on 1 year's 

15* 
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interest of the principal for 3 yr., 2 jrr., and 1 yr., or 6 yr. in all ; *. c, 
1 year's interest is at interest for 6 yr. ; or 4 times 1 year's interest is 

at interest for J of 6 yr., which is 1 J yr. But J of 4 yr. — 1 yr. = 
IJ yr. = 1 yr. 6 mo., the time that all of the yearly interest for 4 yr. 
draws simple interest. The whole time being 4 yr. 8 mo. 12 da., 
the interest due at the end of each year for the 4 yr. draws simple 
interest for 8 mo. 12 da. more than this time, making 2 yr. 2 mo. 
12 da., the whole time for which we compute simple interest on the 
yearly interest accrued in 4 years. Proceeding as in the solution 
of the last example, we find the yearly interest on $350 for 4 yr. 
to be $84. We next find the simple interest on $84 for 2 yr. 2 mo. 
12 da. to be $11.09. We have now obtained $84, the interest on 
the principal for 4 3rr., and $11.09, the amount of the interests 
accruing on the several yearly interests in the 4 yr. 8 mo. 12 da. 
We then compute the simple interest on the principal for 8 mo. 
12 da., and obtain $14.70. Adding these results, we have $109.79, 
the total interest required. 

J. When interest is payable annually, the total interest of any 
sum of money for any given time, computed by the Second Method, 
is made up of 

L The interest on the principal for the yea/r%; 

n. The timple interest on this interest for the period of time ex- 
pressed hy the months and days added to the quotient of the number 
of years less 1 dvoided by 2 ; 

And, when there are months and days in the given time, 
IIL TJie interest on the principal for the months and days. 

PROBLEMS, 

Interest being payable annually, what is the interest of 
■^^'9. $800 for 5 years ? 
^10. $124 for 4 yr. 8 mo. ? ^^ $$8,59. 

11. $96.84 from Nov. 27, 1870, to July 10, 1874? 

12. $874.45 for 3 yr. 9 mo. 14 da. ? What is the amount ? $1,090.13, 

Solve the following problems by each of the methods now given. 
Interest being payable annually, what is the interest 

13. Of $272 for 3 yr. 3 mo. 3 da. ? 

^14. Of $731.29 for 4 yr. 15 da. ? $198.57. 
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15. Of $356 for 2 jr. 7 mo. 28 da. ? 
^ Of $100 from April 1, 1868, to July 10, 1875 ? $51,90. 

17. Of $64.25 from Oct. 10, 1869, to the present time ? 

At annual interest, what is the amount 

18. Of $124 for 5 yr. 8 mo. ? 

{(^'l9. Of $65.15 for 1 yr. 7 mo. 15 da. ? $71,65. 

20. Of a note for $520, dated Aug. 5, 1870 ? 

Cj^SE II. 

Partial Payments. 

K. By reference to the extract from the Vermont law (see page 
837, C), we see that when partial payments have been made on 
any written obligation drawing annual interest, 

First — Balances are to be computed to the end of each year in 
which a payment or payments are made. 

Second, — If the amount of the payment or payments at the end 
of the year in which they are made, does not exceed the simple 
interest due on the yearly interests accrued to the same time, it 
must be subtracted from this simple interest. The remainder does 
not draw interest, but at the date to which the next balance is 
computed, it is to be added to the simple interest due on the un- 
paid yearly interests. 

Third, — ^If the amount of the payment or payments at the end of 
the year in which they are made, exceeds the simple interest on the 
yearly interests, but does not exceed the sum of this simple interest and 
the yearly interests accrued to the same time, it must be subtracted 
from such sum. The remainder is unpaid annual interest, and draws 
simple interest to the date to which the next balance is computed. 

Fourth, — If the amount of the payments at the end of the year 
in which they are made, exceeds the total interest then due, it is to 
be subtracted from the whole amount of the obligation. 

Ex. Face of mortgage, Oct. 1, 1866, $7,250. 

Feb. 1,1868, $2,452.50; 
Jan. 15, 1869, 187.60 ; 
Indorsements, -j Oct. 8, 1871, 25 ; 

Jan. 16, 1874, 250 ; 
I June 1, 1874, 3,000. 

Settlement, Jan. 20, 1875. What was the amount due ? 
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BOLUnON. 

First Balance. "^^l^r^^ ^^^.^r'^ ^"^^^ 

To Oct. 1, 1868,2 yr. = 12jC = .12. 

2yr. — Ij^- « «w «« 

-^ — 5 — ^^— = 6 mo. = 3^ = .OS. 

Mortgage, $7^250 

Yearly interests on mortgage for 

Uvr, |57,250x.l2= $870 

Int. on these interests, $mx.Oi= $26, 10 

Am'tqf interests due, 89 6,10 

Am'tqf mortgage at end of ^yr.t $8^1^6,10 

From Feb. 1 to Oct. 1, 1868, 

8»M>.=43f=.04. 
Am^t of ^st payment for 8 mo., 

$2,452.50x1.04= 2^550.60 

New prin., or unpaid bal. on mortgage, Oct. 1, 1868, $5 ,595 ,50 

Second Balance. 

To Oct 1, 1869, 1 yr.=6j<=.06. 
Interest on new prin.for 1 yr,, 

15,595.50 X. 06= $335.73 

From Jan. 15 Oct. 1, 1969, 

8 mo. 16 t2a.=4.2}^=.042|. 
AmH of 2d payment for 8 mo. 16 

da. (less than yearly interest 

due), $187.60x1.0421= 195.50 



Bal. qf unpaid ann. int. and prin., Oct. 1,19S8, $140.23 $5,595.50 

Third Balance. 

To Oct 1, 1872, 3 yr.=ia?f=.18. 

Zyr. — lyr. ^ ^^ ^ 
—^ — - — 2— = 1 2^. =6^=. 06. 

Yearly interests on prin.for S yr., 

$5,595.50 X. 18= 1,007.19 

Interest on unpaid yearly interests 
forZyr., $140.28x.l8= $25.24 

Interest on accrued yearly inter- 
ests, $1,007. 19 X .06= 6 0.4 3 

Simple interest due on yearly i7»- 

f£rests, Oct 1, lBri2, $85.67 

From Oct 8, 1871, to Oct. 1, 1872, 

11 mo. 23 e?a.=5.8|^=.05Sf. 
Am*t of M payment for 11 mo. 

23 da. (less than simjUe int. due 

on unpaid yearly interests), 

$25x1.0585= 26.47 



Unpaid balances, Oct l,mz, $59.20 $1,147.42 $5,595.50 
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Fourth Balance. 'trU?eJS: ^"iSSerj:"^ ^"^^^ 

Unpaid balances brot forward, $59.20 $1,147.42 $5,595.50 

To Oct, 1, 1874, 2 yr.=l^=.ia. 

2yr. — lyr. 

5 — ^ — = o f7M7.=8j(=.08. 

J<;a7i?y in^e9i!9 <mprin,for%yr., 

15,605.50 X. 12= 671.46 

Interest an unpaid yearly interests 
for 2 yr., $1,147.42 x .12= 137.69 

Interest on accrued yearly inter- 
ests, $671.46 X. 03= 20.14 

AmH of interests due, " 2,035 .9 1 

Totaiofprin. and interests at end qf^thyr., $7 ,631.41 

From Jan. 16 to Oct. 1, 1874, 

8 mo. 15 da.=4iJ(=.0425. 
From June 1 to Oct, 1, 1874, 

4 mo.=2^=.02. 
Amount qf 4th payment for 

Smo. 15 da., 

t29dxl.0^m=$ 260.63 
AmH of Wi payment for 
4^..»8.000.1.02= S,060 S,SZ0.6S 



New prin., or unpaid bal. on mortgage, Oct, 1, 1874, $ 4i3 10 .7 8 

Final Settlement. 

From Oct. 1, 1874, to Jan. 20, 1875, 

3 mo. 19 <;a.=18^<=.018^. 
Int. on new prin. for 

3 mo. 19 da., $4,810.78 x .018^= 78.31 



Amount due on settlement, Jan.90,lBn6, $4,389.09 

Explanation. — At the end of the second year, the amount of the 
first payment exceeds the amount of the simple and yearly in- 
terests due (page 343, K, Third). We therefore subtract the amount 
of the payment computed from its date to the time to which the 
first balance is computed, from the amount of the mortgage com- 
puted to the same time ; and we have left $5,595.50, the balance 
unpaid at the end of the second year. 

At the time to which the second balance is computed, the amount 
of the second payment is less than the yearly interest due (page 
343, K9 Second). We therefore subtract the amount of the second 
payment, $195.50, from the yearly interest due, $835.78, and we 
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hare left $140.28 of tinpaid yearly interests, and $5,595.50, the 
whole of the principal at the beginning of the year. 

At the time to which the third balance is computed, the amount 
of the third payment is less than the simple interest due on the 
unpaid yearly interests (page 343, K, First). Therefore we find, 
Igt, The yearly interests on the principal to the time to which the 
third balance is computed, i,e,y for 3 years ; 2dy The interest on the 
$140.23 of unpaid yearly interests for 3 years ; Sd, The interest on 
the yearly interests accrued since the date of the second balance ; 
4th, The amount of unpaid simple interest due ; and 5ik, The 
amount of the third payment to the time to which the third 
balance is computed. Next subtracting this amount, $26.47, from 
the amount of simple interest due, $85.67, and then adding the 
unpaid yearly interests, we have left unpaid at the beginning of the 
next year, $59.20 of simple interest, $1,147.42 of yearly interests, 
and $5,595.50 of principal. 

At the time to which the fourth balance is computed, the sum of 
the amounts of the payments exceeds the amount of all the interests 
due (page 343, K, Third). We therefore subtract the sum of the 
amounts of the payments computed from their respective dates to 
the date of the fourth balance, from the total amount of the mort- 
gage computed to the same date ; and we have left $4,310.78, the 
unpaid balance at the time to which the fourth balance is com- 
puted. 

As the final settlement occurs within the year following the date 
of the fourth balance, we add $78.31, the simple interest accrued 
at the time of final settlement, to $4,310.78, the principal, and we 
have $4,389.09, the required amount due. 

li. Upon the preceding facts and explanations are based the fol- 
lowing 

^ules for Computing A.7inuat Interest. 

I. No Partial Payments. 

First Method. — 1. Compute the interest on ^the principal for one 
year. 

2. Compute the interest on this interest for the sum of tJie times the 
several years' interests remain unpaid. 

3. Compute the interest on the principal for the whole time, 

4. Add the last two results. 
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Second Method. — 1. SvJbi/rdeb Ifrom the number ofyears^ divide 
tJie remainder by 2, and to this quotient add the given months and daya. 

2. Compute the simple interest on the principal for the years, 

8. Compute the interest on this simple interest^ for the whole time 
found by the first step in this Method, 

4. Compute the interest on the principal for the months and days, 

5. Add the last three results, 

n. Partial Payments. 

1, Compute the "balance or balances to the end of each year in which 
a payment is made, 

S. When the amount of the payment, or the sum of the amounts 
of the payments at the end of the year in which they are made, 
equals or exceeds the total interest due, 

8ub1/ract this amount from the sum of the principal and accrued 
interests. 

The remainder will be a new principal. 

3. When the amount of the payment or payments at the end of 
the year exceeds the simple interest on the unpaid yearly interests, 
but is less than all the accrued interest, 

Svbtract such amount from the sum of the simple and yearly inr 
terests due. 

The remainder will be unpaid yearly interest, and will draw 
simple interest to the time to which the next balance is computed, 
or till paid. 

4. When the amount of the payment or payments at the end of 
the year is less than the interest on the unpaid yearly interests, 

Subtract such amount from the simple interest accrued on the unpaid 
yearly interests, 

Tlie remainder will be unpaid simple interest on unpaid yearly , 
interests ; and it must be added to the simple interest accrued on 
the unpaid yearly interests at the date of the next balance. 

Notes. — ^1. The last balance must be computed to the date of settlement. 

2. The result obtained by the third step in the Second Method is the 
simple interest of the accrued yearly interests. 

8. Annual interest at any greater rate than 6^ is illegal. 

4. For any time not exceeding 2 years, the amount of any sum is the 
same at annual interest as at compound interest. When the time exceeds 
2 years, the amount is less at annual Interest than at compound interest. ^ 
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21. What is the amount of a note for $609, which has nm 4 yr. 3 mo. 
15 da., with interest annually ? $769.98. 

22. A note for |956, bearing date, Burlington, Yt., Oct. 9, 1870, was 
paid June 15, 1874, with annual interest What amount was paid ? 

23. To how much will $250 amount in 3 years, 1st. At simple in- 
terest 7 2d. At annual interest ? 3d. Al compound interest ? 

24. Allowing unnnRl interest for payment in advance, what debt 
due in 2 yr. 6 mo. wiU $500 cash pay to-day ? $578.60. 

25. What is the simple interest of the accrued RunnRl interests of 
$2,000, for 3 yr. 7 mo. 20 da. ? $3540. 

26. What is the difference between the amounts of $942 for 4 yr. 
6 mo., at annual interest and at compound interest ? $lJi6. 

27. Face of mortgage drawing annual interest, J^n. 15, 1868, $4,500. 
Payment of $2,000, Jane 1, 1871. Taken up, Jan. 1, 1873. ^Vhat 
amount was due ? $3,810.28. 

28. Jan. 1, 1866, 1 gave my note for $5,000, with interest annually. 
June 1, 1868, I paid $500; May 1, 1871, I paid $1,000; and Oct. 1, 
1874, 1 took up the note. How much was the last payment ? $6,369.87. 

29. Memorandum : — Sept. 5, 1868, gave a note for $2,500, " with 
interest annually." Paid $125, Apr. 1, 1869 ; $475, Aug. 25, 1869 ; 
and the balance, Jan. 1, 1874 How much was the last payment ? 

$2,630.29. 

30. A mechanic bought a house and lot in Montpelier for $2,750, 
paying $1,000 down, and giving a mortgage for the balance, due in 
4 years, with interest annually. 1 yr. 6 mo. afterward he paid $842. 
What amount was due on the mortgage at maturity ? 

31. Nov. 7, 1867; a banker in Bennington loaned to a manufacturing 
company $10,000, at annual interest. June 28, 1868, $4,800 was paid ; 
and July 14, 1871, $8,750. What sum was due Jan. 3, 1874 ? 

32. Upon a note for $576, with annual interest, dated St. Johnsbury, 
Vt., March 14, 1870, there was paid Oct. 31, 1871, $50 ; and June 11, 
1872, $285. How much was due Sept. 25, 1873 ? $344-49- 

33. On a mortgage for $5,000, with interest annually, and dated 
Jan. 1, 1865, were indorsed payments as follows: July 1, 1868, $50; 
Nov. 1, 1869, $100; Dec. 1, 1870, $2,000; April 1, 1871, $25; Nov. 1. 
1871, $2,000 ; and June 1, 1874, $20. The mortgage was taken up 
June 20, 1875. How much was the last payment ? $3,842.14. 
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